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ABSTRACT 

Post-AGB stars are key objects for the study of the dramatic morphological changes of low- to 
intermediate-mass stars on their evolution from the Asymptotic Giant Branch (AGB) towards 
the Planetary Nebula stage. There is growing evidences that binary interaction processes may 
very well have a determining role in the shaping process of many objects, but so far direct evi- 
dence is still weak. We aim at a systematic study of the dust distribution around a large sample 
of Post-AGB stars as a probe of the symmetry breaking in the nebulae around these systems. 
We used imaging in the mid-infrared to study the inner part of these evolved stars to probe 
direct emission from dusty structures in the core of Post-AGB stars in order to better under- 
stand their shaping mechanisms. We imaged a sample of 93 evolved stars and nebulae in the 
mid-infrared using VISIRA'LT, T-Recs/Gemini South and Michelle/Gemini North. We found 
that all the the Proto-Planetary Nebulae we resolved show a clear departure from spherical 
symmetry. 59 out of the 93 observed targets appear to be non resolved. The resolved targets 
can be divided in two categories. The nebulae with a dense central core, that are either bipolar 
and multipolar The nebulae with no central core have an elliptical morphology. The dense 
central torus observed likely host binary systems which triggered fast outflows that shaped 
the nebulae. 
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1 INTRODUCTION 

According to our current understanding of stellar evolution, all 
stars with main sequence mass in the range 1-8 Mq evolve via 
the asymptotic giant branch (AGB) phase to the planetary nebula 
stage (PN). As they ascend the AGB, their mass-loss rate increases 
from solar-like values (10"^"' M0/yr~^) up to 10"* Mo/yr"^. 
This mass loss is an essential component of galactic evolution, as 
these are the main sources of s-process elements in the Universe 
(Gustafsson & Ryde, 1996) and are the main productors of carbon. 



* Based on observations made at the Very Large Telescope at Paranal Ob- 
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AGB stars are also the main contributors to the dust phase of the 
Interstellar Medium, which is important for the energy balance in 
Galaxies. During the last stages of the AGB, the remains of the con- 
vective hydrogen envelope are ejected during final violent and spo- 
radic mass-loss events. Dust grains and molecules, predominantly 
CO, condense in their winds, forming substantial circumstellar en- 
velopes detectable in the infrared and millimetric domains. 

A departure from spherically symmetric mass-loss is observed 
in a substantial fraction of suspected transition objects. In particu- 
lar, multipolar structures are often associated with Proto-Planetary 
Nebulae (PPNe) sources (Sahai, 2002). The observed morphology 
of these objects are projected on the sky, making it difficult to know 
what is the intrinsic morphology of PPNe and PNe. But it is esti- 
mated that around 80% of all PNe show aspherical morphologies 
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(e.g. Manchado 1997). Hubble Space Telescope observations of 
PNe, for example, shows a large range of morphologies, includ- 
ing elliptical, bipolar, multipolar or round nebulae (e.g. Sahai & 
Trauger, 1998). Hydrodynamical models explain many of the ob- 
served structures from a structure-magnification mechanism, where 
a fast wind from the central star of the PN ploughs into the earlier 
slow Asymptotic Giant Branch (AGB) wind (Kwok et al. 1978), 
amplifying any density asymmetry already present (Balick, Preston 
& Icke 1987; Frank & Mellema 1994): the Generalized Interacting 
Stellar Wind model or GISW. Another model has also been pro- 
posed by Sahai & Trauger (1998) to explain the shaping of PNe. In 
their model the shaping of the PNe occurs at the end of the AGB 
phase when fast coUimated jets are triggered and shape a bipolar 
nebula. If the direction of the jets changes with time, then mul- 
tipolar nebulae can be formed. Such jets could be formed through 
interaction with a companion, e.g. in an accretion disc (for a review 
see Balick & Franck, 2002). 

Much of PN and PPN shaping theory relies on the presence of 
circumstellar material in either a dusty torus or disc. Our team has 
discovered some discs/tori in the heart of PNe (Lagadec et al. 2006, 
Chesneau et al. 2006, Matsuura et al. 2006, Chesneau et al. 2007) 
using adaptive optics on the Very Large Telescope (VLT) and mid- 
infrared interferometry at the Very Large Telescope Interferometer 
(VLTI). But the role of these discs/tori for the shaping of the nebula 
is still imclear as we do not know which fraction of the total dusty 
mass is present in these central cores, nor the fraction of objects 
exhibiting such a disc/torus. 

These equatorial structures are likely due to the interaction 
of the central star with a binary companion. But observation wise, 
there are yet no strong direct observational evidences for this nei- 
ther in the PPN phase (Hrivnak et al.,2010). Miszalski et al.(2009, 
2010) discovered some central binary systems in PNe, but no clear 
connection between the binaries and morphological class. Some bi- 
nary post- AGB stars are known and they have very compact discs, 
not resolveable with direct imaging but only with interferrometry. 
These discs are lickely Keplerian and the binary orbits revealed so 
far indicate that strong interaction must have taken place on the 
AGB or even RGB. The Spectral Energy Distributions (SEDs) of 
these objects are specific and RV Tauri stars with dust are mainly 
found in this category (see e.g. Deroo et al.,(2006) for the interfer- 
ometry; De Ruyter et al., (2006) for the SED; Van Winckel et al., 
(2009) for the binarity; De Ruyter et al., (2005) and Gielen et al. 
2009 for the RV Tauri stars). 

To observe the inner part of post-AGB stars, we need mid- 
infrared observations, as the dust optical depth is smaller at longer 
wavelengths. Mid-infrared is indeed the only wavelengths range 
at which we can observe the inner morphology of stars from the 
AGB to the PPN phase. Furthermore, the main source of radiation 
for these sources in the mid-infrared is direct emission from dust, 
while at shorter wavelengths this is scattered light. Mid-infrared 
imaging is thus the best way to study the dusty structures inside 
these evolved stars. 

Many mid-infrared imaging observations of AGB and PPNe 
have been made in the past. But the only mid-infrared imaging 
survey has been made with 3-m class telescopes (Meixner et al. 
1999) and present a lack of angular resolution for the morphologi- 
cal study of the observed objects, a selection bias as they observed 
known bipolar nebulae and consists of only 17 resolved sources. 
Some work has been done using 8-m class telescopes, but always 
focusing on particular individual bright well-known objects (e.g. 
Miyata et al. 2004). 

We observed 86 evolved stars (2 observed twice, using dif- 



ferent modes) using VISIR at the VLT, 5 using T-Recs (2 also ob- 
served with VlSlR) on Gemini South and 5 using Michelle (1 also 
observed with VISIR) on Gemini North. Taking into account that 
some objects were observed twice with different instrument, our 
total list of targets includes 93 objects. Here we present this mid- 
infrared N-band imaging survey of a large number of post-AGB 
stars. We aim at a systematic survey to probe the inner dusty re- 
gions of post-AGB stars. 



2 TARGET SELECTION 

The large sample of observations presented here comes from five 
distinct observing runs (3 VISIRA'^LT runs:380.D-0630 (Normal 
mode), 081.D-0130 (Burst mode), 081.D-0616 (Normal mode); 
1 Michelle/Gemini North: GN-2005B-Q-16 and 1 T-Recs/Gemini 
South run: GS-2005A-Q-34)) and the targets selection were done 
in a slightly different way for the different programs. The targets of 
the VISIR normal mode programs were selected from the previous 
mid-infrared catalogue by Meixner et al. (1999) and the millime- 
tre observations compiled by Bujarrabal et al. (2001). We removed 
the AGB stars and young PNe and observed all the stars observable 
with the Very Large Telescope (VLT). 

Most of the stars observed in burst mode were selected from 
the Torun post-AGB stars catalogue (Szczerba et al. 2007), that list 
326 known post-AGB stars. We selected all the post-AGB stars ob- 
servable in July from the ESO Cerro Paranal observatory with an 
IRAS 12 /im flux larger than 10 Jy (the burst mode works only for 
bright stars). These post-AGB stars includes PPNe, R CrB stars and 
RV Tauri stars. R CrB are hydrogen deficient post-AGB stars with 
known obscuration events (Clayton, 1996). RV Tauri are pulsating 
post-AGB stars, located in the high luminosity end of the Popula- 
tion II Cepheid instability strip (Wallerstein, 2002). These RV Tauri 
stars are likely to harbour compact dusty discs (Van Winckel et al., 
2003). 

In addition to that, we observed the brightest Water Fountains, 
and AGB stars observable during this period. Water fountains are 
oxygen-rich PPNe characterized by the presence of blue and red- 
shifted OH and H2O masers (Likkel & Morris, 1988). The stars 
observed with Gemini were selected from their infrared spectral 
properties. We selected star with double chemistry (characterized 
by the presence of PAHs and crystalline silicates in their infrared 
spectra), the unidentified 21 -micron features or hints of the pres- 
ence of an equatorial dusty disc/torus. 

We observed 93 targets: 52 PPNe, 10 Water Fotmtains, 11 
AGB stars, 8 RV Tauri stars, 4 PNe, 4 Massive Evolved Stars, 2 
R CrB stars, 1 Be and 1 HII regions. 



3 OBSERVATIONS AND DATA REDUCTION 
3.1 VISIRA^LT observations 

Most of the observations presented here were obtained with the 
mid-infrared instrument VISIR on the VLT (Lagage et al., 2004). 
All the stars were observed with 3 filters: PAHl (8.59^m, half 
band width 0.42^m ), SiC (11.85^m, 2.34/xm) and Nell (12.81^m, 
0.21/im). The PAHl and Nell filters were chosen for their good 
sensitivities and their location at the blue and red edge of the mid- 
infrared N band. They also avoid the large opacities of the SiC or 
silicates features and provide information on the dust continuum for 
both oxygen and carbon-rich stars. The broad SiC filter was chosen 
to provide a general N band view. Images obtained with the SiC 
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filter generally have a higher signal to noise ratio due to the bet- 
ter sensitivity of this broad band filter As all our selected targets 
are bright, we used the minimum integration time of 30s for all the 
filters in all our observations. 

We used the imager in nomal and burst mode, using a pixel 
scale of 0.075 arcsec and a field of view of 19.2 x 19.2 arcsec. 
We used the standard chopping/nodding technique to remove the 
noise from the sky. With the burst mode, all the single chopping 
and nodding images are recorded, allowing the reconstruction of 
quality-enhanced images using shift and add techniques and lucky 
imaging. 

We used the standard chopping/nodding technique to remove 
the background, with a perpendicular chop throw, a chopping fre- 
quency of 0.25 Hz and an amplitude of 8 arcsec. We shifted and 
added the images using a maximum of correlation algorithm, after 
removing the bad images, selected as the one for which the mea- 
sured flux was smaller than the mean flux of all the images minus 
one sigma. The great observing conditions during our run (0.43 
mm of water in the atmosphere) allowed us to obtain great quality 
diffraction-limited images. 

The normal mode data were reduced using the VISIR ESO 
pipeline. The pipeline first detect the bad pixels, and clean them 
using an interpolation with neighbouring pixels. Nodding images 
are then created by averaging the images in the two positions of the 
chopper The nodded images are then shifted and added to form the 
final combined image. 

3.2 T-Recs/Gemini South observations 

Images were obtained using T-Recs/Gemini South and fil- 
ters centred at 11.3/im (PAH, AA=0.61/im) and 18.3/im (Qa, 
AA=1.51/im). The chop throw was set to 15 arcseconds. 

The IRAF MIDIR data reduction package MIREDUCE com- 
mand was used to combine the different nod images. The result- 
ing registered images were averaged together using the IRAF MIS- 
TACK routine. The pixel scale of the obtained images is 0.09 arc- 
seconds and the field of view of is 28.8"x21.6" 



3.3 Michelle/Gemini observations 

The observations were made with the mid-infrared camera 
Michelle on the 8-m Gemini North telescope (Hawaii, USA) in 
queue mode in different nights spread between the 26th of Au- 
gust 2005 and the 8th of January 2006. We observed BD-l-30 
3639, IRAS2I282-I-5050, OH 231.8 and the Red Rectangle with 
three N-band filters (centred at 7.9 ( AA=0.7^im) 8.8 (AA=0.9^m), 
9.7(AA=1.0Atm) and 11.6 /xm (AA=l.l^m)) and the Qa filter (cen- 
tred at 18.5 /xm, AA=1.9/im). HD 56126 was observed with the 
same filters and the N-band 7.9/im filter The N and Q band ob- 
servations were made at different dates due to the more stringent 
weather requirements at Q band. The standard chopping-nodding 
technique was used to remove the sky, with a chop throw of 15 arc- 
sec. The spatial resolution measured from standard stars was typi- 
cally ~0.4 arcsec at lO^m and ~0.6 arcsec at 18.5/im. The field of 
view was 32x24" and the pixel scale 0.099". 

Michelle data files contains planes consisting of the difference 
for each chopped pair for each nod-set. Using the Gemini IRAF 
package, these difference images were combined to create a single 
frame. 

We thus observed in a quasi uniform way 93 evolved stars in 
the mid-infrared. The names, coordinates, observing modes used 



and generally accepted type classification of all the stars are pre- 
sented in Table lAll Table l A2| presents photometric measurements 
from the stars from Two Microns All Sky Survey (2MASS) and the 
InfraRed Astronomical SateUite (IRAS). 



3.4 Flux calibration, deconvolution and artefacts 

The VISIR mid-infrared detector used for most of the observations 
suffers from striping and the appearance of ghosts for bright stars. 
The stripes are horizontal and repeated every 16 pixels, while the 
ghosts are distributed vertically every 16 columns. This produces 
artefacts that could bring confusion for the image morphology clas- 
sification. 

For all the targets, we observed standard stars just after or 
before the observations. These standards stars were selected to 
have a similar airmass to our targets. These observations were re- 
duced in a similar way as the science targets. They were used as a 
measurement of the point-spread function (PSF) and for flux cal- 
ibration purposes. The flux calibration was performed using stan- 
dard aperture photometry methods, applied to the program and ref- 
erence stars. All the resolved targets were deconvolved using a 
Richardson-Lucy algorithm and ~30 iterations, depending on the 
quality of the images. 



4 RESULTS 

4.1 Measurements 

For each star and each filter observation, we estimated the ellip- 
ticity of the obtained image using an ellipse fitting procedure to 
all the signal larger than 3 times the standard deviation of the dis- 
tribution. This gives us an orientation of the object, as well as its 
dimensions along its major axis and the axis perpendicular to this 
axis. To estimate whether the objects were resolved or not, we fit- 
ted a Gaussian to the observed radial profiles for the objects (on the 
non-deconvolved images) and their associated PSF standard for the 
different filters. Given the seeing stability due to the exceptionally 
good weather condition for the VISIR burst mode run, it is straight- 
forward to estimate whether an object is extended or not for objects 
observed in burst mode. For objects observed in service mode, we 
estimated that the objects were extended when the object was 50% 
more extended than its associated PSF. For some dubious cases, 
where there were hints of an extension in a given direction, we also 
checked the literature for similar structures observed at different 
wavelengths. 



4.2 Observed morphologies 

We observed 93 objects, and according to our measurements, 59 are 
point sources. A brief description of the properties of the resolved 
targets is presented in Table lA8l Among these extended targets, we 
resolved a wealth of different structures, such as resolved central 
cores, dark central lanes, detached shells, S-shaped outflows. The 
asymmetrical object (IRAS 12405—6219) was misclassified as a 
post-AGB star and is in fact an H II region (Suarez et al., 2009). 
One object (IRAS 18184—1302) appears square-shaped object and 
is also a misclassified post-AGB. It is a Be star (Tuthill & Lloyd, 
2007). 

If we consider only the PPNe from our sample, we end up with 
a sample of 52 detected objects. 29 of this objects are not resolved 
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and 6 are marginally resolved. Among the 17 clearly resolved ob- 
jects, we find 3 ellipticals, 10 bipolars and 4 multipolars. 

All 11 AGB stars that we observed are unresolved, as well 
as the 8 RV Tau stars. This seems to indicate that no dust shell is 
present around these stars or at least no large and bright shells. Half 
of the 10 Water Fountains we observed are resolved. None of the re- 
solved ones are spherical. We observed 4 bipolar Water Fountains, 
most of them with a dark equatorial lane, and one multipolar. For 
the RCrB stars, one (IRAS 14316—3920) appears unresolved, and 
the other (IRAS 19132—3336) appears to be an unresolved central 
source with a more or less spherical dust shell around (very weak). 

The morphologies of the clearly resolved objects are summa- 
rized in Table lASi 



5 RESOLVED OBJECTS 

5.1 Proto Planetary Nebulae 

5.1.1 IRAS 06176- 1036 

This object, dubbed the Red Rectangle (AFGL 915, HD44179), has 
been well studied since its discovery by Cohen et al. (1975). It cer- 
tainly harbours a binary system and exhibits a dual dust chemistry, 
with the presence of PAHs and crystalline silicates, as revealed by 
its ISO spectrum (Waters et al., 1998). CO observations reveal the 
presence of a Keplerian disc in the equatorial plane (Bujarrabal et 
al., 2005). Observations in the optical and the near infrared of the 
Red Rectangle reveal an X-shaped nebula, projection of a bicone 
(Osterbart et al. 1997, Mekamia et al., 1998, Tuthill et al., 2002). 
HST images of the nebula reveal a very complex morphology, with 
a ladder-like structure inside the X-shaped nebula (Cohen et al., 
2004). The central star is not seen in these images, as it is obscured 
by a dark lane, certainly due to a dusty disc. The rung of the lad- 
der show a quasi-periodic spacing, indicating a periodic mass-loss 
from the central star. 

Hora et al. (1996) observed the Red Rectangle in the mid- 
infrared with UKIRT. Their multiwavelengths images (between 8 
and 20 /xm) show a bright core surrounded by a rectangular shaped 
nebula. Lagadec et al. (2004) obtained TIMMI/ESO 3.6m images 
of the Red Rectangle in the N band. The observations reveal an 
extended (6" x 8") rectangular-shaped nebula elongated along the 
North-East/South- West direction and symmetrical along this direc- 
tion. The central core appears unresolved. The X-shape seen at 
shorter wavelengths is clearly seen at 8.4/im and is less clear at 
longer wavelengths. The Red Rectangle was also imaged with the 
SUBARU telescope (Miyata et al. 2004). A similar morphology 
is revealed, and their 8.8/^m image reveals a similar morphology 
as the one observed in the near-infrared (Mekarnia et al., 1998). 
The N band emission is dominated by UIR emission, attributed to 
PAHs, while the central bicone seen at the shortest wavelengths is 
predominantly due to emission from hot dust and /or from stochas- 
tically heated nanoparticles (Gledhill et al., 2009). 

Our Michelle images of the Red Rectangle at 7.9, 8.8, 11.6, 
12.5 and 18.1/im are displayed Fig lBll The images at 7.9, 8.8, 1 1.6 
and 12.5/im are quite similar and display the well-known rectangu- 
lar shape of the Red Rectangle, with dimensions 3.3 x5. 9". The X- 
shape is clearly seen in our deconvolved images up to 1 1.6 ^.m. At 
18.1/im, the emission is dominated by an unresolved point source. 



5.1.2 IRAS 07134+1005 

HD 56126 is a well studied post-AGB star exhibiting the unidenti- 
fied 21-micron dust feature (Kwok et al., 1989). It is a carbon rich 
post-AGB star and its envelope has been already resolved in the 
mid-infrared with TIMMI2 on the ESO 3.6m telescope (Hony et 
al. 2003) and OSCIR on Gemini North (Kwok et al. 2002). They 
clearly detected the central star at 10.3/im and marginally at 11.7 
and 12.5/im. They resolved a shell-like envelope of ~5 arcsec in 
diameter, clearly elongated toward the south-west. The shell is not 
complete and shows an opening in the direction of its elongation. 

The VISIR images of IRAS 07134 at 8.59, 11.85 and 12.8lAim 
are displayed Fig. lB2l Our Michelle/Gemini Images of HD 56126 
at 8.8, 11.6, 12.5 and 18.1/im are displayed Fig |B3| The images 
have a similar moiphology and dimensions of 4.4 x4.8" at all the 
observed wavelengths. The envelope has a roughly elliptical shell 
with a PA ~25°, that is wider at the North. The brightest part of the 
nebula is a U-shaped structure located in the inner part of this ellip- 
tic envelope. This U-shaped structure shows a decrease in emission 
in the North- West. The central star is clearly detected from 8.6 to 
11.9/im weakly at 12.8/im and not at longer wavelengths. Its rel- 
ative brightness clearly decreases with increasing wavelength. Our 
images are very similar to those obtained previously, but are cer- 
tainly sharper. This is clear in our deconvolved images that show 
the presence of filamentary structures and holes that are very simi- 
lar in the three filters. We thus clearly see a hole in emission ~1.4 
arcsec south of the central star, which could be due to a decrease in 
the dust density, or to the presence of a cold dusty blob. 



5.1.3 IRAS 07399-1435 

OH231.8-H4.2 is a remarkable bipolar nebula with a central star 
(QXPup) still on the AGB with probably an AO main sequence 
companion (Sanchez Contreras et al. 2004). Its circumstellar enve- 
lope has already been imaged at 1 1.7 and 17.9 /im using the Keck 
telescope (Jura et al. 2002), showing it to be elongated along the 
same direction as the bipolar outflows observed at shorter wave- 
lengths with a PA ~22°and a full length >3", the nebula being 
wider toward the north-east. Our Michelle images of OH 23 1.8 at 
8.8, 9.7, 11.6 and 18.1 /^m are displayed Fig |B4l The vertical stripe 
at the east of the image is a detector artefact, amplified in our de- 
convolved images. Some artefacts are also seen in the 8.8/im im- 
age, seen as "holes" north and south of the central source. The four 
images are extended along a PA. ~ 22° . The dimension of the im- 
ages are 4.1 x6.1", 2.6x4.3", 4.3 x6.7" and 5.4x9.9"6.7 at 8.8, 9.7, 
11.6 and 18.1 /im respectively. All the images show the presence 
of a bright unresolved core and a diffuse halo. This halo is larger 
toward the south-east, in contradiction with observations by Jura 
et al. (2002). This is however in agreement with previous N band 
observations of this object with TIMMI on the ESO 3.6m telescope 
(Lagadec, Ph.D. thesis, 2005). 

The central core appears resolved at 9.7 fim (its FWHM is 
~0.6 arcsec while its PSF standard has a FWHM of ~0.6 arcsec) 
and 18.5/im (FWHM of 0.8 and 0.6 arcsec for the object and its 
PSF respectively). These are the wavelength of silicates stretching 
and bending modes. 

Mid-infrared spectro-interferometric observations of 
OH 23 1.8-1-4.2 have resolved the central core (Matsuura et al. 
2006). This core was over-resolved by the interferometer near 
the deep silicate absorption feature they observed around 9.7/im. 
This indicates the presence of a large silicate dust structure in the 
equatorial plane of OH 231.8-1-4.2. 
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5.1.4 IRAS 10197-5750 

Roberts 22 is a well studied PPN with dual dust chemistry (Sahai 
et al., 1999). Its envelope has been resolved in the mid-infrared 
with TIMMI observation on the ESO 3.6m telescope (Lagadec et 
al. 2005). They obtained 8.39 and 11.65/.im images of this object. 
Both images show an envelope elongated in the direction North- 
East/South- West along a P.A.~45°. 

Images of the envelopes have also been obtained at shorter 
wavelengths by the Hubble Space Telescope, hereinafter HST, (Sa- 
hai et al. 1999, Ueta et al., 2007) or using the adaptive optics on the 
VLT (Lagadec et al. 2007). These images revealed the presence of 
an S-shaped envelope, embedded in a larger bipolar envelope. 

Our VISIR and T-Recs images (Fig. |B5| and |B6b clearly show 
the presence of a large scale S-shaped envelope. An asymmetric 
torus is resolved in the core of this envelope from 8 to 18 /im. 
The torus is brighter along the equator, which is more or less per- 
pendicular to the bipolar nebula. We obtained VISIR observations 
of Roberts 22 with the same filters as the present observations in 
November 2006. The orientation of the torus appears exactly the 
same as the one we present here. The observed S-shaped structure 
of the nebula is thus certainly not due to precession from this torus. 
Note that the orientation of the torus appears to be wavelength de- 
pendent, as indicated by the Gemini Q band image. This is a radia- 
tive transfer effect. 



5.1.5 IRAS 15103-5754 

This is a candidate PN with H2O maser emission (Suarez et al. 
2009). The images presented Fig. lB7l are the first ever of this ob- 
ject. We clearly resolved a bipolar nebula with a narrow waist, prob- 
ably due to a dense equatorial dusty structure. The nebula is elon- 
gated along a North-EastAVest direction along a P.A.'^SS". Some 
spurs are observed at the edges of the bipolar structure and are more 
prominent in the North- West lobe. This could be due to the pres- 
ence of the high velocity jets inferred by the water masers. 

5.1.6 IRAS 15445-5449 

This is a water fountain nebula (Deacon et al. (2007)). We obtained 
the first ever images of this source. We resolved a compact (1.5" x 
2.3") bipolar structure (Fig. |B8) , with a dark equatorial waist, indi- 
cating the presence of a dense equatorial structure. This equatorial 
lane is perpendicular to the bipolar lobes that are elongated along a 
P.A.~5°. The edges of these lobes are terminated by spurs, which 
are probably the projection of a biconical structure on the plane of 
the sky. 

5.1.7 IRAS 15553-5230 

This is is a poorly studied PPN. It was resolved using optical HST 
observations (Sahai et al., 2007; Siodmiak et al., 2008). Their ob- 
servations revealed a small (2.5 " x 1 . 1") bipolar nebula, seen nearly 
edge-on, elongated along the EastAVest direction with a dense 
equatorial waist, similar to a hourglass. The lobes differ in shape 
and size, which is probably due to the fact that the East lobe is 
pointing in our direction. A small feature is observed in this lobe 
and could be a faint outflow or jet. 

Fig. |B9| present our VISIR images of this source. We resolved 
the nebula, with a point source in its core, and it appears to be 
elongated along the East/West direction. 



5.1.8 IRAS 16279-4757 

This object is a PPN stars with both carbon (PAHs) and oxygen- 
rich (crystalline silicates ) material in its envelope. This envelope 
was well studied by Matsuura et al. (2004) using TIMMI2/ES0 
3.6m telescope mid-infrared images. They resolved the envelope 
and classified it as bipolar. Our VISIR observations (Fig. IB 1 Oi l 
show that the envelope of IRAS 16279-4757 has a much more com- 
plex morphology. A large scale S-shaped structure is clearly seen 
in the two filters, with some large scale horn-like structures toward 
the North- West and the South- West. The central star is clearly seen 
in all images, surrounded by Airy rings. On the deconvolved im- 
ages we can see that the dust is organized in filamentary structures 
with many holes representing underdensities in the dust distribu- 
tion. The big hole seen on the deconvolved PAHl just North of the 
central star is an artefact due to the detector. 



5.1.9 IRAS 16342-3814 

IRAS 16342—3814 is the prototypical object of the water fountain 
class (Likkel & Morris, 1988). It has been observed by Verhoelst et 
al. (2009). They resolved a bipolar nebula, separated by a waist dark 
even in the mid-infrared. They find that this dark waist is mostly 
made of amorphous silicates and that its filling angle is fairly large 
and that this structure is thus not a disc. Our two observations show 
the same bipolar morphologies, one of our filters being the same 
as the one used by Verhoelst et al. (2009). But, due to the use of 
the burst mode on VISIR our deconvolved images (Fig. IBl It are 
sharper than the ones obtained earlier. 



5.1.10 IRAS 16594-4656 

The Water-Lily Nebula PPN has been observed in the mid-infrared 
(N and Q bands) with T-Recs on Gemini (Volk et al., 2006) and 
with TIMMI2 on the ESO 3.6m telescope (Garcia-Hemandez et 
al., 2006). A bright equatorial torus, seen nearly edge-on, is clearly 
resolved in their images. No sign of the point symmetry observed 
in the optical images is seen in the mid-infrared ones. The nebula 
has an overall elliptical shape and is elongated along the east-west 
direction (P.A.~ 80°). Our mid-infrared images (Fig. lB12l show a 
similar morphology, but the larger dynamic range allows us to see 
some more diffuse dust emission beyond the lobes. 



5.1.11 IRAS 17106-3046 

Optical HST images of the PPN IRAS 17106-3046 (the spindle 
nebula) indicate the presence of a collimated outflow emerging 
from a visible disc, embedded in a lower density elliptical halo 
(Kwok et al., 2000). The pair of lobes are collinear, orientated along 
a PA. of 128°, and the disc is perpendicular to these lobes with a 
P.A.~42°. Our images (Fig. IB13] l reveal the presence of a dense 
central structure along a P.A.~42°. 



5.1.12 IRAS 17150-3224 

The Cotton Candy nebula is a well studied bipolar PPN. It has been 
observed in the optical and in the near-infrared by the HST (Kwok 
et al., 1998, Su et al., 2003). The central star is visible in the near 
infrared images, but not in the optical where it is obscured by a 
dark lane. This dark lane separates two lobes that form an extended 
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bipolar nebula along a P. A. ~ 1 12° . Near-infrared spectroscopic ob- 
servations provide evidence for the presence of an expanding torus 
in the core of IRAS 17150 (Weintraub et al., 1998). 

Our VISIR and T-Recs images of IRAS 17150 are displayed 
Fig. IB 141 and IB15I The central star is not seen in our images be- 
tween 8 and 20 /^m. These images reveal an unresolved central 
peak, located at the position of the dark lane observed at shorter 
wavelengths. The nebula is elongated along a RA.~ 108°, similar 
to the bipolar nebula observed in the optical. An elongation is also 
seen in a direction roughly perpendicular to this bipolar nebula, 
more clearly in the 8.59/im deconvolved image. 

5.1.13 IRAS 17311-4924 

IRAS 17311-4924 is a carbon-rich PPN (Hony et al. 2002). Its 
ISO spectrum reveals the presence of PAHs, SiC and a 30-micron 
feature usually associated to MgS in it envelope (Hony et al. 2002). 
The images we present here are the first ever obtained for this ob- 
ject. The images reveal a bipolar nebula seen edge-on with two 
bright lobes on both sides of the polar direction. This is the projec- 
tion of an equatorial torus, aligned with the bipolar structure. 

5.1.14 IRAS 17441-2411 

The Silkworm Nebula is a PPN with a multipolar envelope (Ueta 
et al., 2007). It has been imaged at high angular resolution with the 
HST (Ueta et al., 2007) in the optical and near-infrared, and with 
Gemini in the mid-infrared (Volk et al. 2007), who resolved a torus, 
tilted by 23° with respect to the bipolar nebula observed in the opti- 
cal. They raised the possibility that this torus is precessing at a rate 
of l°.yr~^ that could lead to the precession of the outflows. This 
is supported by the possible S-shape of the nebula, which can be 
seen in the near-infrared, and guessed in the mid-infrared Gemini 
images. This S-shaped structure is clearly seen in our VISIR image 
(Fig. lBlTt . more particularly in the 11.65/im deconvolved image. 
Our images are also deeper and reveal the presence of cooler dust 
around this structure as it in the case of Roberts 22. 



5.1.15 IRAS 18276-1431 

IRAS 18276—1431 is a star in the short transition phase between 
the OH/IR phase and the PN phase, as indicated by the the progres- 
sive disappearance of H2O maser (Engels, 2002). Near infrared im- 
ages obtained with adaptive optics on the Keck (Sanchez-Contreras 
et al., 2007) show that the envelope of IRAS 18276 displays a 
clear bipolar morphology (PA~23°) with two lobes separated by 
a dark waist. Some strong OH masers activity is observed in the 
dense equatorial region, approximately perpendicular to the bipo- 
lar lobes (Bains et al., 2003). Our images show a bipolar structure 
with a P.A.~9°, embedded in a larger dusty structure (more visible 
at 1 1.65 /^m, as this filter is more sensitive). 

5.1.16 IRAS 18450-0148 

W43A is a water fountain source (Imai et al., 2002). Water maser 
observations of this source revealed the presence of a collimated 
and precessing jet of molecular gas. The H2O maser spots are con- 
centrated in two clusters, one receding (north-east) and one ap- 
proaching (south-west side) (Imai et al., 2002). The two clusters 
are separated by ~0.65 arcsec. The jets have a position angle of 



62.7±0.5°. Our VISIR observations allowed us to resolved a com- 
pact (1.2"xl.6") bipolar dust shell in W43A, orientated along a 
P.A.~62°. The molecular jets have thus certainly shaped the dusty 
bipolar structure we resolved. 

5.1.17 IRAS 19016-2330 

IRAS 19016-2320 is a PPN (Garcia-Lario et al., 1997). Our im- 
ages of IRAS 19016—2330 are the first ever obtained for this ob- 
ject. They show a compact structure elongated along a P.A.~25°, 
embedded in a structure elongated along the EastAVest direction. 

5.1.18 IRAS 19374+2359 

This PPN has been observed in the optical with the HST (Ueta et 
al. 2000) and in the near-infrared with UKIRT, in imaging and po- 
larimetiy (Gledhill, 2005). In the optical, IRAS 19374+2359 ap- 
pears bipolar, with its central star partially visible and limb bright- 
ened bipolar lobes along a P.A.'--^6°. The near infrared polarimet- 
ric maps indicate scattering and emission from an optically thin 
axisymmetric dust shell. The nebula appears to be brighter in the 
North than in the South and two brightness peaks can be seen East 
and West of the central star. 

Our observations (Fig.|B2T) show a more or less elliptical neb- 
ula along a P.A.~I1°. The detached shell predicted from the po- 
larimetric observations is clearly resolved, and we confirm that the 
nebula is brighter toward the North. An opening in the shell is ac- 
tually observed toward the South, and this object looks very similar 
to IRAS 07134-1-1005. 



5.1.19 IRAS 19386+0155 

IRAS 19386+0155 was observed in the near-infrared imaging 
polarimetric survey by Gledhill (2005). Its degree of polariza- 
tion is low but there is some evidence for scattering. The core 
of the polarized intensity image is elongated along an approxi- 
mately North/South direction, while the outer region has a North- 
East/South- West orientation. They suggest that this object has a 
bipolar moiphology. Our images (Fig. IB221 are the first to resolve 
this object in the mid-infrared. We can see that the nebula is elon- 
gated in the South-East/North- West direction, perpendicular to the 
extension observed in the near-infrared. 



5.1.20 IRAS 19454+2920 

This object is not very well studied. The only study of its mor- 
phology was done in the near-infrared imaging polarimetric survey 
performed by Gledhill et al. (2001). Their observations show that 
this object is unresolved and unpolarized. Our VISIR images (Fig. 
|B23t reveal the presence of a bipolar nebula, elongated along a di- 
rection roughly EastAVest, with a central structure elongated in a 
direction perpendicular to the bipolar nebula. 

5.1.21 IRAS 19500-1709 

IRAS 19500-1709 is a carbon-rich PPN, with 21 microns and 
30 microns features in its mid-infrared spectrum (Justtanont et al., 
1996). It has been imaged in the mid-infrared with OSCIR/Gemini 
North (Clube & Gledhill, 2004). An extended circumstellar enve- 
lope is detected, and there are some indications that this envelope 
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is elongated along the North-East/South- West direction. Using ra- 
diative transfer modelling, Clube & Gledhill (2004) estimated the 
inner and outer radius of a detached dust shell around this object. 
They obtained an inner radius of 0.4 arcsec, not resolved with their 
OSCIR observations. 

Our observations (Fig. IB241 show that the envelope around 
19500 is extended and elongated along two preferential direction, 
North-East/South- West as mentioned by Clube & Gledhill (2004) 
but also EastAVest. A detached shell is clearly resolved at all three 
wavelengths, with an inner radius of ~ 0.4 arcsec. 

5.1.22 IRAS 20043+2653 

IRAS 20043+2653 has been resolved in the near-infrared (K band) 
by Gledhill (2005) using polarimetric measurements. The polariza- 
tion map suggests that the object is bipolar. This is supported by the 
polarized flux image, which show an extension along a RA.'^120°, 
while the polarization vectors are almost perpendicular to that di- 
rection. Our VISIR observations show that this object is slightly 
resolved and show an extension along a P.A.~114°in all three fil- 
ters, in a similar direction as the polarisation flux image. 

5.2 Planetary Nebulae 

5.2.1 IRAS 14562-5406 

Hen 2-113 (He 1044) is a very young FN with a [WC] central 
star, and displays dual dust chemistry , with the presence of PAHs 
(carbon-rich) and crystalline silicates in it envelope (Waters et al., 
1998). HST observations reveal a complex morphology for this 
very young FN (Sahai et al. (2000)), with the presence of a spheri- 
cal halo, remnant of the AGB mass-loss. A bipolar structure is ob- 
served along a FA. ~136°, with a globally elliptical morphology 
with other faint lobes, the brightest along a FA. ~55°. A bright 
core is observed in this elliptical structure, showing the presence of 
two rings separated by a dark lane. This object was observed by La- 
gadec et al. (2006) in the near and mid-infrared. Their observation 
are limited to the bright core and show that rings are the proj ection 
of a diabolo-like dusty structure (Lagadec et al. 2006). The central 
star is visible at short wavelength, up to 5 ^m, but is not detected 
in the N band. 

Our T-Recs mid-infrared images (Fig. IB26t reveal a global 
structure similar to the one reported by Lagadec et al. (2006). But 
the better resolution of the present observations allow us to clearly 
resolve the brightest ring in N and Q band. 

J.2.2 IRAS 16333-4807 

IRAS 16333-4807 is a H2O FN (Suarez et al., 2009). We present 
here the first resolved image of its envelope. We resolved a com- 
pact nebula. The envelope appears point symmetric, with an un- 
resolved central core defining a very narrow equatorial waist. The 
holes seen North and South of the central star (more clearly seen 
in the deconvolved image) could be artefacts due to the detector. 
The point-symmetry of this source is an indication that it has been 
shaped by precessing jets. 

5.2.3 IRAS 17047-5650 

CFD-56°8032 is a young FN with a [WC] central star and is spec- 
troscopically the twin of Hen 2-113. An edge-on disc in its core 
has been discovered by De Marco et al. (2002) through HST/STIS 



spectroscopy. A study combining HST imaging and MIDIA'LTI 
interferometry of CFD-56 revealed the complexity of this object 
(Chesneau et al., 2006). The HST image reveals the presence of 
several lobes, in a shape similar to the Starfish nebulae described by 
Sahai & Trauger (1998). The farthest structure is located 7 arcsec 
away from the central star. A well-defined lobe is observed along 
a FA. ~ 53°. The mid-infrared environment of CFD-56°8032 
is barely resolved with single dish VLT images obtained during 
the MIDI acquisition at 8.7/im. It is elongated along a FA. of 
~104°and a dimension of ~0.3 arcsec xO.4 arcsec. This orien- 
tation corresponds to none of the observed lobes but is similar to 
that of a bow shock observed next to the central star in the HST 
image. The interferometric measurements reveal the presence of a 
dusty disc, with an orientation along a FA. ~28°, corresponding to 
none of the structures observed. 

Our T-Recs images (Fig. IB28t reveal a bipolar nebula with a 
bright central structure elongated along a FA. ~ 123°and an over- 
all bipolar structure almost perpendicular to this. This central struc- 
ture seems to indicate the presence of a dusty disc in this direction, 
but puzzlingly, its orientation is almost perpendicular to the one 
inferred from the MIDI observations. Two bright structure are ob- 
served toward the North and South of this equatorial structures, a 
and are separated by density gaps. The shape of the Northern struc- 
ture has the same orientation as the bow shock observed by the 
HST. 

5.2.4 IRAS 17347-3139 

IRAS 17347—3139 is a young FN with water masers. Its circum- 
stellar envelope has been resolved by Sahai et al. (2007), using 
HST optical and near-infrared observations. These reveal the pres- 
ence of bipolar collimated outflows separated by a dark waist. The 
lobes are asymmetric in shape and size, the north-west lobe being 
larger and the morphologies of these lobes seem to indicate that 
the jets shaping the nebula are precessing. A faint spherical halo 
can be observed at shorter wavelengths, up to a radius of 2 arc- 
sec. VLA observations (Tafoya et al., 2009) reveals that the ion- 
ized shell consists of 2 structures. An extended (1.5 arcsec) bipo- 
lar structure with F.A.~-30°, similar to the one observed by the 
HST. The other structure is a central compact structure (~0.25 arc- 
sec) elongated in a direction perpendicular to the bipolar structure, 
similar to the dark lane observed in the HST image. IRAS 17347 
appears slightly extended in the mid-infrared images published by 
Meixner et al. (1999) Our VISIR observations clearly resolved the 
bipolar structure with an unresolved central core. The deconvolved 
images reveal that the nebula is not bipolar, but multipolar. This 
indicates that the nebula has been shaped by precessing jets. 

5.2.5 IRAS 19327+3024 

BD-l-30°3639, is one of the best studied dual dust chemistry FN. It 
is a dense, young FN with a [WC9] central star. HST imaging has 
shown that this nebula has a remarkable elliptical "squared off" 
morphology (Harrington et al. 1997). Kinematic studies of this ob- 
ject indicate that its nebula is seen nearly pole-on, with the rota- 
tional symmetry axis at about FA. 30°-60°in the plane of sky and 
an inclination of about 20°(Bryce & Mellema 1999). 

Our Michelle images of BD-l-30°3639 at 8.8, 9.7, 11.6 and 
I8.5/im are displayed Fig |B30l The morphology of these images 
is remarkably similar to the optical ones obtained by the HST, dis- 
playing an elliptical-rectangular shape. The images are very sim- 
ilar at the 4 observed wavelengths with dimension 6.8x8.0". The 
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elliptical ring appears to be very clumpy, what is best seen on the 
deconvolved images. Note that the clumpy structures are observed 
at similar location in different images and are thus not deconvolu- 
tion artefacts. The north east of the ring appears to be the brightest, 
while the south-east is weaker, displaying a kind of hole. This ring 
structure is surrounded by a faint elliptical halo. Some filamentary 
structure are also observed inside the ring, with a decreasing inten- 
sity toward the location of the central star that is not detected in any 
of our MIR images. 

5.2.6 IRAS 21282+5050 

This is a young carbon rich PN with a [WC 1 1] central star and is 
located at ~ 2kpc (Shibata et al. 1989). Michelle images of IRAS 
21282-1-5050 at 8.8, 9.7, 11.6 and IS.l/xm are displayed Fig lBiT] 
As already mentioned by Meixner et al. (1993) using MIR observa- 
tions and the NASA 3m IRTF telescope, the structure of the nebula 
appears the same in all the images, with an elliptical nebula having 
a major axis at a RA.~ 165°and two peaks lying almost EastAVest. 
The dimension of this extended structure is 5.4" x 3.6". The cen- 
tral star is not detected in all our images. The two observed lobes 
can be interpreted as the projection of a dusty torus seen roughly 
edge on. 

5.3 Evolved massive objects 

5.3.1 IRAS 10215-5916 

AFGL 4106 is a post-red supergiant binary (Molster et al., 1999). 
Optical observations with the ESO/NTT telescope revealed the 
shape of the ionized region in its circumstellar envelope through 
the Ha line (van Loon et al. 1999). An arc, extending from roughly 
North-East to South-West clockwise is seen. The TIMMI/ESO 
mid-infrared images of AFGL 4106 show that the dust has an oval 
to box shaped distribution, with a bright unresolved peak centred 
on the central objects (Molster et al. 1999). The dust distribution 
shows some indications of dumpiness. The North- West part of the 
nebula is fainter compared to the rest and seems slightly more ex- 
tended, while the Hq shows a clear anti-correlation with the MIR 
emission. 

Our T-Recs images of AFGL 4106 (Fig. |B32t show a simi- 
lar overall morphology of the dust distribution as the one observed 
by Molster et al. (1999). But the higher angular resolution of our 
observations allows us to resolve structure inside the envelope of 
AFGL 4106. The arc seen in Hq is clearly resolved, but larger, ex- 
tending from East to West clockwise. A smaller arc is clearly seen, 
extending from North to West anticlockwise. Many other clumps 
and under densities are clearly seen. The central parts of the nebula 
show a bright clump, extended in a direction perpendicular to the 
elliptical nebula. The arcs seen could form a spiral structure, simi- 
lar to the pinwheel nebula observed around WR 104 (Tuthill et al., 
2008). The pinwheel structure observed in WR 104 is due to dust 
formation triggered by the interaction of the wind from the mass- 
losing star and the orbiting companion. AFGL 4106 is known to be 
a binary system, and it is thus very likely that the spiral structure 
we observe is also due to a wind-binary companion interaction. 

5.3.2 IRAS 17163-3907 

IRAS 17163-3907 (Hen 1379) was discovered by Henize in 1976 
(Henize et al., 1976). Despite being one of the brightest mid- 
infrared objects in the sky, it remains poorly studied. From near- 



infrared imaging, Epchtein et al. (1987) classified it as a PPN can- 
didate. Its IRAS spectrum indicates the presence of silicate dust and 
it is unresolved in the optical by the HST (Siodmiak et al.), while 
speckle observations in the L band (3.6 fim) indicate an angular di- 
mension of 1.1 1±0.23 arcsec (Starck et al., 1994). We present here 
the first mid-infrared images of this target. It shows the presence 
of two concentric, almost circular, detached shells with a angular 
diameter of ~5.5 arcsec. A point source is clearly seen in all the 
images, and is brighter at shorter wavelengths. The deconvolved 
images show that the overall spherical shells are made of smaller 
patchy structures. 



5.3.3 IRAS 19114+0002 

IRAS 19114+0002 is classified as a yellow hypergiant or a post- 
AGB star, depending on the adopted distance. It was imaged in the 
mid-infrared with the Keck 1 telescope to resolve a detached shell 
around this object (lura & Werber, 1999). This shell as an inner 
diameter of ~3.3 arcsec and an outer diameter of at least 5.7 arc- 
sec. They noted that the central star is offset from the centre of 
the shell by ^--^0.35 arcsec. This central star appears asymmetric in 
the East- West direction. They explained this by imperfect chop/nod 
motion. They also noted that the northern part of the almost circular 
shell is brighter and present some departure from spherical sym- 
metry. Gledhill & Takami (2001) modelled the dust shell around 
IRAS 19114 seen in their polarimetric observations (Gledhill et al. 
(2001)). They found that the observation are well reproduced with 
a spherically symmetric dust distribution and a r~^ density law. 
This is an indication that during the mass-loss phase, the mass-loss 
rate was constant. They estimated the dust mass of the shell to be 
O.O8M0 . In our images we observe a similar detached shell at all 
wavelengths, but also an EastAVest extension in the central object at 
8/im. As the PSF observations associated with all our observations 
are perfectly circular and we used the same settings for these ob- 
servations, this structure can not be due to chop/nod motion and is 
real. A weaker dusty structure seems to connect this central source 
to the detached shell. Some warmer dust is thus certainly present 
close to the central star. 



5.3.4 IRAS 19244+1115 

IRC -1-10420 is a F red supergiant with a dusty circumstellar en- 
velope. This star is certainly in the short transition phase between 
RSG and Wolf — Rayet stars. It might be the only object in this tran- 
sition phase (Blocker 1999). It is one of the brightest source in N 
and Q band and has an intrinsic luminosity L~5 x IO^Lq for a 
distance estimated to 5kpc. IRC -1-10420 is thus very close to the 
Humphreys— Davidson limit, upper limit to the luminosity of stars. 
HST observations (Humphreys et al., 1997) show that the nebula 
around IRC -1-10420 is extended (~ 15 arcsec) with a bright core 
~3 arcsec in diameter. This core has a very complex morphology. 
It has been observed in N band (Humphreys et al. 1997; Meixner et 
al. 1999). These images in the mid —infrared show that it contains 
two lobes separated by 1 arcsec. This core has a dimension ~2x2 
arcsec. HST observations show the presence of an elongation in the 
envelope with P. A. ~ 215°. Recent radial motion studies (Tiffany 
et al., 2010) indicate that we are viewing IRC -1-10420 nearly pole- 
on. The extension they observe toward the South- West is likely to 
be the equatorial plane, with the South- West side poiting toward us. 

Our VISIR images reveals the presence of an extended enve- 
lope, with an extension toward the South- West along a P. A. 223°. 
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It presents a more or less asymmetric morphology along that di- 
rection, as revealed by HST observations. The high dynamic range 
in our image also reveals the presence of complex structures inside 
the nebula. 



5.4 Other objects 

5.4.1 IRAS 12405-6219 

IRAS 12405—6219 has been classified as a possible PN, based 
on its IRAS colours (van de Steen & Pottasch, 1993). Suarez et 
al. (2009) noted that its near-infrared colours were very similar to 
those of H II regions. Our images show a morphology very unusual 
for a post-AGB star or a planetary nebula, but common to H II re- 
gions. IRAS 12405—6219 is thus very certainly an H II region. 

5.4.2 IRAS 18184-1302 

MWC 922 (a.k.a. the Red Square nebula) is a dust enshrouded Be 
star (Tuthill & Lloyd, 2007). Near-infrared Palomar adaptive optics 
images reveals a regular and symmetric structure around that object 
(Tuthill & Lloyd, 2007). The images show a square-like structure, 
as the projection of biconal lobes, crossed by a series of rungs and 
an equatorial dark band crossing the core, with a PA. of 46° . Our 
mid-infrared images show the same square-like structure, even if it 
is not fully clear due to striping that affected the whole right part of 
all our images. Our deconvolved images clearly reveal the presence 
of a core with a similar orientation as the one assessed from near- 
infrared imaging. 



6 DISCUSSION 

6.1 Two kinds of objects: resolved cores and detached shells 

For the largest objects that are clearly resolved, we can notice that 
the PPNe observed can be divided into two categories: on one 
side the objects with a dense central core, in the form of a bright 
central source, resolved or not (IRAS 06176, IRAS 07399, IRAS 
10197, IRAS 15103, IRAS 16279, IRAS 16594, IRAS 17150, 
IRAS 17311, IRAS 17441), or a dark lane, resolved or not, with 
most of the emission coming from the poles (IRAS 15445, IRAS 
16342, IRAS 18276) indicating the presence of a large amount of 
dust, making the central regions optically thick even in the mid- 
infrared. On the other side, some objects do not have such a central 
core, and we can observe either a detached shell or the central star 
(IRAS 07134, IRAS 19374 and IRAS 19500). The objects without 
a central core all have an elliptical morphology, while the objects 
with a central core are either bipolar or multipolar. This can be seen 
in their Spectral Energy Distribution (SED), as the objects with a 
dense central core (Fig[T) or an equatorial dark lane (Figj2) have 
a rather flat SED in the near-infrared wavelength range, due to the 
presence of hot dust close to the central star The SED of the ob- 
jects with detached shells are characterized by the presence of a 
clear double-peaked distribution (Fig|3}, with a first peak shorter 
than 1 micron due to the central star, and a second peak due to the 
cool dust in the shell. The flux is much lower in the near-IR due to 
the absence of dust close to the central star. 

The shape of the SED can be affected by the orientation of the 
nebula too. The orientation of the nebula affects the ratio between 
the photospheric and the dust peaks of the SED (Su et al., 2001), 
and only if the optic depth is significant. The presence/absence of 
infrared excess observed in our sources is different and thus not 





Figure 1. Spectral Energy Distribution of the resolved objects with a bright 
central source 
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Figure 2. Spectral Energy Distribution of the resolved objects with an 
equatorial dark lane 



related to orientation effects. This infrared excess due to hot dust 
is an indication that the dense cores play a role in the shaping of 
the nebulae. Two main classes of models have been proposed to 
explain the shaping of nebulae. The first class of models is based 
on the Generalized Interacting Winds models described by Balick 
(1987). In these models, a fast wind from the central star of a PPN 
or PN interacts with a slower wind, remnant of the AGB phase, 
assumed to be toroidal. 

In the second class of models, the primary shaping agents are 
high speed coUimated outflows or jets that are created at the end 
of the AGB phase or at the beginning of the PPN phase (Sahai & 
Trauger, 1998). The interaction of these jets with a spherical AGB 
wind will create lobes that are in fact cavities. If the direction of the 
jets changes with time, multipolar nebulae can be shaped. 

Both models require the presence of a central torus/disc in the 
core of the nebulae. Our observations clearly indicate that the bipo- 
lar and multipolar nebulae have such a central structure in their 
core. 

6.2 Departure from circular symmetry 

We resolved 25 PPNe in our survey. All these nebula show a clear 
departure from circular symmetry. Some circular shells are re- 
solved in our survey, but only around massive evolved stars such 
as IRAS 17163 and IRAS 19114. A dramatic change in the the 
distribution of the circumstellar material is often observed when a 
star evolves from the AGB phase to the PN phase (Frank & Balick, 
2002). Most AGB stars have a large scale cicularly symmetric mor- 
phology (Mauron & Huggin, 2006), while PNe display a variety of 
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Figure 3. Spectral Energy Distribution of tlie resolved objects with a de- 
tashed shell 



morphologies from elliptical to bipolar or multipolar Parker et al. 
(2006), from a large optical imaging survey of PNe, found that 80% 
of the PNe show a clear sign of departure from circular symmetry, 
and thus that ~20% of the PNe are spherical. The shaping of the 
PNe is thought to occur at the very end of the AGB phase or the 
beginning of the PPN phase. It is thus surprising that in our sample 
of 25 resolved PPN we do not find any circular ones. 

The fact that we do not observe any circular PPNe could be 
a sample selection effect. We selected our targets as bright IRAS 
I2/im sources. To be a bright emitter at these wavelengths, an ob- 
ject needs to have some dust hot enough (~300K), and thus not 
far from the central star. This is the case for the stars with a cen- 
tral core, which are aspherical, as mentioned before. The spherical 
PPNe are fainter than the non spherical ones in the mid-infrared, 
due to the lack of central torus/disc emitting in this wavelength 
range. At the end of the AGB phase, the envelope of the AGB pro- 
genitors of circular PPNe are ejected and rapidly cool down while 
expanding. There are thus very few spherical PPNe that are bright 
in the mid-infrared. Furthermore those bright PPNe are compact 
and thus difficult to spatially resolve. The best way to detect such 
spherical envelopes is thus at longer wavelengths. Such detached 
shells are actually observed in the far infrared with the Herschel 
Space Observatory (Kerschbaum et al., 2010). 



6.3 Formation of S-shaped structures 

As we mentioned in Section |5~1. 141 for IRAS 17441 a tilt is ob- 
served between the orientation of the central dusty torus we re- 
solved and the tips of the observed S-shaped structure. Such a tilt 
was observed by Volk et al. (2007), and measured to be almost 90 
degrees. They suggested that a precession of the dusty torus could 
explain the observed S-shaped structure of the nebula. They esti- 
mated the dynamical age of the envelope, assuming a distance of 
Ikpc and an expansion velocity of lOOkm/s, to be ~100 yr. Ac- 
cording to this, the torus should thus precess with a rate of '--^I°/yr 
As our observations were made 4 years after the observations pre- 
sented by Volk et al. (2007), we should see a tilt of the torus of 
4°between the two observations. The images provided by these au- 
thors show that the orientation of the torus they observed is exactly 
the same as the one we observed. The torus in the core of IRAS 
I744I is thus not precessing at such a high rate. When we compare 
the images we obtained of IRAS 17441 and IRAS I0I97, one can 
see some very striking similarities. Both images reveal the pres- 
ence of an S-shaped envelope with a resolved central dusty torus. 
The central torus of IRAS I0I97 is also tilted with respect to the 
tips of the S-shaped structure, as noted by Ueta et al. (2007). These 
authors estimated the tilt to be ~46° . Some images of IRAS 10197 
were obtained with VISIR in December 2005, two and a half years 
prior to our observations. We retrieved and reduced these data to 



analyse them. The orientation of the torus appears to be exactly the 
same as the one we observed. Assuming a distance to IRAS 10197 
of 2kpc, an angular extension of the S-shaped structure of ~2.5" 
and an expansion of 30km/s (Sahai et al., 1999), the dynamical age 
of this structure is ~800 yr The torus would thus need to precess 
with a rate of ~0.06°/yr to explain the S-shaped structure. Such a 
precession rate is almost impossible to detect with the observations 
we have. 

It thus appears that we can not explain the observed S-shaped 
structures with a precession of the central tori. This could be due 
either to the fact that we underestimated the dynamical age of the 
nebula or that another mechanism is responsible for the S-shaped 
structure. A more plausible explanation is that the S-shaped struc- 
ture is not due to the precession of the torus itself, but to precessing 
outflows inside this torus. The presence of such outflows has been 
observed in the PN NGC 6302 (Meaburn et al., 2008), which has a 
morphology very similar to those of IRAS 1 1 97 and IRAS 1 744 1 . 
These outflows are Hubble-type, which means that their velocity is 
proportional to the distance from the source. A torus similar to the 
ones observed in the core of these objects is also seen in the core of 
NGC 6302 (Peretto et al., 2007). The properties of such outflows 
can be theoretically described by a sudden ejection of material, a 
"bullet" as described by Dennis et al. (2008). Such bullets natu- 
rally account for mulitpolar flows, that could arise naturally from 
the fragmentation of an explosively driven polar directed shell. It 
is thus likely that the S-shaped observed in IRAS 17441 and IRAS 
I0I97 is due to high speed outflows triggered at the end of the AGB 
phase or the beginning of the PPN phase, likely during an explosive 
event. 



6.4 Chemistry and morphology 

Amongst the PPNe and Water Fountains clearly resolved in our 
survey, 18 have a known dust chemistry: oxygen, carbon-rich or a 
dual dust chemistry with both carbonaceous and oxygeneous dust 
grains in their envelopes. For the oxygen-rich sources, we find that 
10 out of II are bipolar or multipolar, while the remaining one is 
elliptical. For the carbon-rich sources, we find that 2 are bipolar or 
multipolar and 2 elliptical. The three objects with a dual dust chem- 
istry are multipolar or bipolar. This is in agreement with the recent 
work by Guzman-Ramirez et al. (2010), which shows a strong cor- 
relation between dual dust chemistry and the presence of an equato- 
rial overdensity. The dual dust chemistry could be due either to the 
formation of PAHs in an oxygen-rich torus after CO photodissoci- 
ation, or to the presence of a long-lived 0-rich disc formed before 
the star turned carbon-rich due to the third dredge-up. 

In their mid-infrared catalogue, Meixner et al. (1999) used a 
different morphological classification and found that most of the 
elliptical source they resolved are 0-rich , while the toroidal ones 
tend to be C-rich. Stanghellini et al. (2007) also studied the cor- 
relation between dust composition and morphologies. They deter- 
mined, from a study of 41 Magellanic Clouds PNe, that all PNe 
with O-rich dust are bipolar or highly asymmetric. Our study agrees 
with this last finding, and it seems that 0-rich PPNe appears to be 
bipolar or multipolar. As discussed by De Marco (2009), the low 
C/O ratio of these bipolar nebulae could be due to the interaction 
with a binary companion during a common envelope phase, or in 
the case of single star evolution, result from conversion of carbon to 
nitrogen. The common phase interaction will lead to the ejection of 
the envelope earlier than in the single star evolution scenario, lead- 
ing to a less efficient dredge-up of carbon, and thus a lower C/O 
ratio (Izzard et al., 2006). The conversion of carbon to nitrogen oc- 
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curs for massive AGB stars with the hot bottom burning process. 
It is thus likely that the bipolar PPNe have progenitor with larger 
masses than the ellitpical ones. This is in agreement with the work 
by Corradi & Schwartz (1995), who showed that bipolar PNe tend 
to have a higher progenitor mass. Soker (1998) proposed that this 
could be explained in the paradigm of binary system progenitors, 
as primaries that undergoes a common envelope phase, and thus 
become bipolar, tend to have a higher mass. 
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7 CONCLUSIONS 

We imaged 93 evolved stars and nebulae in the mid-infrared us- 
ing VISIR/VLT, T-Recs/Gemini South and Michelle/Gemini North. 
Our observed sample contains all the post-AGB stars observable 
from Paranal with an IRAS 12 /im flux density larger than 10 Jy, 
including PPNe, RCrB, RV Tauri stars and Water Fountains. The 
sample also includes some 10 AGB stars, 4 PNe, 4 massive evolved 
stars, 1 H II region and a Be star. 

These observations allowed us to resolve 34 objects, display- 
ing a wealth of different structures, such as resolved central cores, 
dark central lanes, detached shells, S-shaped outflows. None of the 
AGB and RV Tauri stars appears to be resolved, indicating that no 
bright mid-infrared extended dust shells are present around these 
objects. Circular detached shells are resolved around 2 massive 
evolved stars. 

We observed two kind of PPNe: 

• PPNe with a dense central core, in the form of a bright central 
source or a dark lane, resolved or not. All these objects are bipolar 
or multipolar and their SEDs display a near-infrared excess due to 
hot dust from a dense structure in the core of the object 

• PPNe with a detached shell or a visible central star. These ob- 
jects are all elliptical and have a two peaked SED. 

None of the PPNe appears to be circular, while a significant 
fraction of PNe, the evolutionary phase after the PPN phase, are 
known to be spherical. This is certainly a sample bias, as we se- 
lected bright mid-infrared stars. Spherical PPNe have no central 
torus/disc emitting in this wavelength range. At the end of the AGB 
phase, their envelope is ejected and rapidly cools down while ex- 
panding, and thus starts emitting at longer wavelengths and become 
brighter at longer wavelengths. Such detached shells are actually 
observed in the far infrared with the Herschel Space Observatory. 

Precession of the central torii has been proposed to explain 
the S-shaped morphology of two of the objects we observed, IRAS 
10197 and IRAS 17441. Using observations from different epochs, 
we do not see any sign of such a precession. We propose that the 
multipolar structures observed in the envelopes of these objects are 
due to outflows inside the torii, in a scenario similar to the one 
proposed by Sahai & Trauger (1998). 

A large fraction of the dust in galaxies may be produced dur- 
ing the late stages of the evolution of low and intermediate mass 
stars. This dust is ejected to the ISM during the PPN phase. Our 
observations show the existence of two paths for this dust ejection, 
via a detached shell or an expanding torus. To better understand the 
importance of PPNe for the life cycle of dust, it would be interest- 
ing to study how the dust production by these objects is affected 
by these different paths. Spatially resolved mid-infrared spectra of 
these sources will allow us to study the dust composition at differ- 
ent locations in these PPNe and thus to better understand the dust 
evolution during the PPNe phase. 
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Table Al. Log of the observation, with the object Right Ascension, DecUnation, Date of the observations, telescope used (VLT= Very Large Telescope, 
GN= Gemini North, GS= Gemini South), instrument used (B = VISIR burst mode, N= VISIR normal mode, M= Michelle, T=T-Recs), wavelength of the 
observations in microns, equivalent width of the filter used in microns, and properties of the object (PPN= Proto-Planetary Nebula, WF = Water Fountain, 
MES= Massive Evolved Star, RV Tau = RV Tauri star, PN=Planetary Nebula) 



IRAS name 



RA 



Dec 



Date. Telescope, Instrument A (AA) 



properties 



IRAS 00245-0652 00 27 06.4 -06 36 16.9 



IRAS 00477-4900 00 50 02.5 -48 43 47.0 



IRAS 01037+1219 0106 26.0 +12 35 53.0 
(CIT 3) 

IRAS 01246-3248 01 26 58.1 -32 32 35.5 
(R Scl) 

IRAS 01438+1850 01 46 35.3 +19 05 03.7 



IRAS 02270-2619 02 29 15.3 -26 05 55.7 
(RFor) 

IRAS 05113+1347 05 14 07.8 +13 50 28.3 
(GLMP 88) 

IRAS 05341+0852 05 36 55.1 +08 54 08.7 



IRAS 06176- 1036 06 19 58.2 -10 38 14.7 
(Red Rectangle) 



IRAS 06530-0213 06 55 31.8 -02 17 28.3 



IRAS 07134+1005 07 16 10.3 +09 59 48.0 



IRAS 07284-0940 07 30 47.5 -09 46 36.8 
(RAFGL 1135) 

IRAS 07331+0021 07 35 41.2 +00 14 58.0 



IRAS 07399-1435 07 42 16.8 -14 42 52.1 
(OH 231.8 +4.2) 



IRAS 07430+1115 07 45 51.4 +1108 19.6 



IRAS 08005-2356 08 02 40.7 -24 04 42.7 



IRAS 10197-5750 10 21 33.8 -58 05 48.3 
(Roberts 22) 



01 Jul 08, VLT, B 


8.59 (0.42) 


AGE 


01 Jul 08, VLT, B 


11.85 (2.34) 




01 Jul 08, VLT, B 


12.81 (0.21) 




01 Jul 08, VLT, B 


8.59 (0.42) 


AGB 


01 Jul 08, VLT, B 


11.85 (2.34) 




01 Jul 08, VLT, B 


12.81 (0.21) 




29 Jun 08, VLT, B 


8.59 (0.42) 


AGE 


29 Jun 08, VLT, B 


11.85 (2.34) 




29 Jun 08, VLT, B 


12.81 (0.21) 




29 Jun 08, VLT, B 


8.59 (0.42) 


AGE 


29 Jun 08, VLT, B 


11.85 (2.34) 




29 Jun 08, VLT, B 


12.81 (0.21) 




01 Jul 08, VLT, B 


8.59 (0.42) 


AGB 


01 Jul 08, VLT, B 


11.85 (2.34) 




01 Jul 08, VLT, B 


12.81 (0.21) 




29 Jun 10, VLT, B 


8.59 (0.42) 


AGE 


29 Jun 10, VLT, B 


11.85 (2.34) 




29 Jun 10, VLT, B 


12.81 (0.21) 




09 Oct 07, VLT, N 


8.59 (0.42) 


PPN 


09 Oct 07, VLT, N 


11.85 (2.34) 




09 Oct 07, VLT, N 


12.81 (0.21) 




17 Nov 07, VLT, N 


8.59 (0.42) 


PPN 


17 Nov 07, VLT, N 


11.85 (2.34) 




17 Nov 07, VLT, N 


12.81 (0.21) 




27 Dec 05, ON, M 


7.90 (0.42) 


PPN 


27 Dec 05, GN, M 


8.80 (2.34) 




27 Dec 05, GN, M 


11.60 (0.21) 




27 Dec 05, GN, M 


12.50 (0.21) 




27 Dec 05, GN, M 


18.10 (0.21) 




17 Nov 07, VLT, N 


8.59 (0.42) 


PPN 


17 Nov 07, VLT, N 


11.85 (2.34) 




17 Nov 07, VLT, N 


12.81 (0.21) 




1 1 Dec 07, VLT, N 


8.59 (0.42) 


PPN 


1 1 Dec 07, VLT, N 


11.85 (2.34) 




1 1 Dec 07, VLT, N 


12.81 (0.21) 




19 Dec 05, GN, M 


8.80 (0.42) 


PPN 


19 Dec 05, GN, M 


11.60(2.34) 




19 Dec 05, GN, M 


12.50 (0.21) 




19 Dec 05, GN, M 


18.10(0.21) 




14 Feb 08, VLT, N 


8.59 (0.42) 


RVTau 


14 Feb 08, VLT, N 


11.85 (2.34) 




14 Feb 08, VLT, N 


12.81 (0.21) 




1 1 Mar 08, VLT, N 


8.59 (0.42) 


PPN 


1 1 Mar 08, VLT, N 


11.85 (2.34) 




1 1 Mar 08, VLT, N 


12.81 (0.21) 




08 Jan 06, GN, M 


8.80 (0.42) 


PPN 


08 Jan 06, GN, M 


9.70 (2.34) 




08 Jan 06, GN, M 


11.60(0.21) 




08 Jan 06, GN, M 


18.10(0.21) 




15 Mar 08, VLT, N 


8.59 (0.42) 


PPN 


15 Mar 08, VLT, N 


11.85 (2.34) 




15 Mar 08, VLT, N 


12.81 (0.21) 




23 Dec 07, VLT, N 


8.59 (0.42) 


PPN 


23 Dec 07, VLT, N 


11.85 (2.34) 




23 Dec 07, VLT, N 


12.81 (0.21) 




21 Mar 08, VLT, N 


8.59 (0.42) 


PPN 


21 Mar 08, VLT, N 


11.85 (2.34) 




21 Mar 08, VLT, N 


12.81 (0.21) 




07 Apr 04, OS, T 


11.30 (0.42) 


PPN 


07 Apr 04, GS, T 


18.30 (2.34) 





A mid-infrared imaging catalogue of post-AGB stars 

APPENDIX B: IMAGES 



Lagadec et al. 



IRAS name 


RA 


Dec 


Date. Telescope, Instrament 


A(AA) 


properties 


TRAS lOllI — SQIfi 


1 23 19 5 


— 59 32 04 8 


1 8 Anr 05 GS T 


11 30 m 421 


MES 


CAFfiT 4.1061 






1 8 Anr 05 GS T 


1 8 30 f 2 341 




TRAS 1 nSS— "iSI? 


11 40 58 8 


— 55 34 25 8 


21 Mar 08 VTT N 

^X XVXclX V^Of V X-tfX^ 1^ 


8 59 CO 421 

O.J 7 


PPN 








21 Mar 08 VT T N 

ZX IVXCIX V X^X, 1<I 


11 85 f2 341 

XX. oj yj^.^^j 










21 Mar 08 VT T N 

ZX iVX^l V/O, V X^X^ 1^ 


12 81 fO 21 1 

IZ.Ol IV/.Zl / 




IRAS 11472—0800 


11 49 48.0 


—08 17 20.4 


19 Feb 08, VLT, N 


8.59 (0.42) 


PPN 








1 Q Fph OS VT T N 


i 1 . J \^ /*+ J 










1 9 Feh 08 VT T N 

X7X^L/V/0, V XjX , I 


12 81 (0 211 




IRAS 12222—4652 


12 24 53.5 


—47 09 07 5 


30 Jun 08, VLT, B 


S.59 (0.42) 


RV Tau 








'^0 Tun OS VT T 

jyj Jul! UOj VJ_(J-, D 


11 85 (2 341 










"^0 Tun OR VT T R 


12 81 CO 211 




IRAS 12405—6219 


12 43 32.1 


—62 36 13 


30 Tun 08 VLT B 


8 59 (0 421 


HII 








30 Inn OS VT T R 


11 85 C2 341 

XI. oj y^.j'-vf 










30 Tun 08 VT T R 

JU.iI V/O, V XjX , XJ 


12 81 ro 21 1 




TRAS 125S4— 48'57 


13 01 17 8 

X J V./X X / .0 


—48 53 1 8 7 

"TO J J 10./ 


30 Inn OS VT T Fi 

0\/ JU.1I V/O, V XjX , XJ 


S 59 CO 421 

\j ,^y iv/.^zi 


PPN 








^0 Tnn OS VT T Pi 

J\} J Ull wo, V XjI , XJ 


11 (^7 '^4"! 

il.OJ \^..J'-Tf 










30 Tnn OS VT T R 

JUil V/O, V XjX , XJ 


12 81 (n 211 




IRAS 13462—2807 


1 3 49 02 


—28 22 03 5 


01 Jul 08, VLT, B 


8.59 (0.42) 


AGB 


(WTTva^ 






01 Tnl 08 VT T R 

\J 1. J IXX \_/Of V XjX f U 


11 85 (2 341 

XI. OJ \i-,J)'-vf 










01 Tul 08 VLT B 


12.81 (0.21) 




TRAS 14^16—^920 


14 34 49.4 


—39 33 19 8 


30 Tun 08 VT T B 

jyj J Ull VOj V XjX, XJ 


8 59 fO 421 

O.J 7 \\J,'^i-j 


R CrB 








30 Tun 08 VT T B 

jyj J Ull KJOy V XjX, XJ 


11 85 C2 341 

XX. OJ t^ii.J'T^ 










30 Tun 08 VT T B 

j\j J Ull yjo^ V i-ii^ XJ 


12 81 fO 211 

X^.OX \\J.^l ) 




TRAS 14429—4539 


14 46 13.7 


—45 52 07 8 


30 Tun OS VT T B 

JLlll \JO, VXjX, XJ 


8 59 CO 421 

O.J7 yV./.TZ.y 


PPN 








30 Jun OS, VLT, B 


11.85 (2.34) 










30 Tun OS VT T B 

JUil V/O, V XjX , XJ 


12 81 CO 2 1 1 




TRAS 14562—5406 


14 59 53 5 


— 54 18 07 5 


09 Mav 04 GS T 


1 1 30 CO 421 


PN 


CTTen 2-113~l 






09 Mav 04 GS T 

yjy iVX«y VJ'-r, vJkjj X 


1 8 30 C2 341 

XO.JVy \i-,J'-vf 




TRAS 15103—5754 


15 14 18.9 


— 58 05 20 


29 Tun 08 VT T B 

J UXX VO( V XjX, XJ 


8 59 CO 421 

O.J 7 \\J,'nt^^ 


WF 


Cni MP 4051 






29 Tun 08 VT T B 

J IXXl VOj V XjX, XJ 


11 85 C2 341 

XX. OJ yiJij}"^) 










29 Jun 08, VLT, B 


12.81 (0.21) 




TRAS 15373—5308 


15 41 07.4 


— 53 18 15 


30 Tun OS VT T B 

mjyj J Ull V/O , T XjX , XJ 


8 59 CO 421 

O.J7 \\J.'-T^f 


PPN 








30 Jun 08, VLT, B 


11 85 C2 341 

X X . 0*./ V^^. K./^ J 




TRAS 15445—5449 


1 5 48 23 5 


— 54 58 33 


01 Jul 08 VT T R 

yj 1. JUl\./0, V XjX , XJ 


11 85 C2 341 

il.OJ y^.J'-rf 


WF 








01 Tnl 08 VT T R 

V/ 1 J Ul \./0, V XjX , XJ 


12 81 CO 21 1 




TRAS 1 5452—5459 


15 49 11. 5 


— 55 08 52 


29 Tnn OS VT T B 

JUil V/O, V XjX , XJ 


S 59 CO 421 

yj ,^y IV/.^ZJ 


PPN 


TRAS ISdfiQ— S^ll 


1 5 50 43 8 


— 53 20 43 3 


01 Till OR VT T R 

v/X J lii \JO, V1-jX, D 


S 59 CO 421 


RV Tau 








01 Tul 08 VT T R 

\J I J Ul \/0, V XjX , XJ 


11 85 C2 341 

XX. OJ yiJij}"^) 










01 Till 08 VT T R 

\JL JUl yjO, VJ-il, D 


12 81 CO 211 

XZ..OX \\J,Z.lf 




TRAS 15553—5230 


15 59 11.4 


— 52 38 41 

•J.^ JO T^X 


2Q Tun OS VT T R 

^7 J IXXl V/O, VXjX, XJ 


11 85 C2 341 

XX. OJ \i-.J'-Vf 


PPN 


Cni MP 4401 






29 Tun OS VT T B 

^7 JlJll V/CJ, V Xj X . XJ 


12 81 CO 211 

X^.Oi \\/,A^l ) 




IRAS 16239—1218 


1 6 26 43 7 


—12 25 35 8 

x^ ^•h' *^«^*o 


01 Jul 08, VLT, B 


8 59 (0 421 


AGB 








01 Jul 08, VLT, B 


11 85 C2 341 










01 Jul 08, VLT, B 


12.81 (0.21) 




TRAS 16279—4757 


ifi ai 1 

lU J 1 JO. 1 


—48 04 04 


20 Tnn OS VT T R 


o.jy i^V/.'tZ.^ 


PPN 








29 Jun 08, VLT, B 


12.81 (0.21) 




TRAS 16333—4807 


1 ^7 ofi 1 

lU .J / yjyj, 1 


—48 1 3 42 


9Q Tnn OS VT T R 
z.y J nil v/o, V XjI , XJ 


S 59 CO 421 


WF 








29 Tun OS VT T B 

^y J LIXl \_/0, VXjX, XJ 


11 85 C2 341 

XX. OJ \i-,J)'-V) 










29 Jun 08, VLT, B 


12.81 (0.21) 




IRAS 16342—3814 


1 6 37 40 1 


—38 20 17 


29 Jun 08, VLT, B 


11 85 C2 341 

X X - 0*./ V^^- K./^ J 


WF 


(TVfltPT fniitnin npHiila^ 






29 Tnn 08 VI T B 

^y J Ull \yO, V XjX, XJ 


12 81 CO 211 

X^.OX \\Jm^l 1 




TRAS 16559—2957 


1 6 59 08 2 


—30 01 40 3 

JW VjX tV^, J 


15 Anr 08 VI T N 

X^ /^l_/l \./0, V XjX, i^ 


8 59 CO 421 


PPN 








1 5 Anr 08 VI T N 

X^ /^l_/l \./0, V XjX, 


1 1 85 C2 341 










15 Apr 08, VLT, N 


12.81 (0.21) 




IRAS 16594-4656 


17 03 10.0 


-47 00 27.0 


01 Jul 08, VLT, B 


S.59 (0.42) 


PPN 


(Water Lily nebula) 






01 Jul 08, VLT, B 


11.85 (2.34) 










01 Jul 08, VLT, B 


12.81 (0.21) 




IRAS 17028-1004 


17 05 37.9 


-10 08 34.6 


18 Apr 08, VLT, N 


8.59 (0.42) 


PPN 


(M2-9) 






18 Apr 08, VLT, N 


11.85 (2.34) 










18 Apr 08, VLT, N 


12.81 (0.21) 




IRAS 17047-5650 


17 09 00.9 


-56 54 47.9 


07 Jul 05, GS, T 


11.30 (0.42) 


PN 


CPD-56°8032 






07 Jul 05, GS, T 


18.30(2.34) 




IRAS 17088-4221 


17 12 22.6 


-42 25 13.0 


18 Apr 08, VLT, N 


8.59 (0.42) 


PPN 


(GLMP 520) 






18 Apr 08, VLT, N 


11.85 (2.34) 










18 Apr 08, VLT, N 


12.81 (0.21) 





A mid-infrared imaging catalogue of post-AGB stars 



IRAS name RA Dec Date. Telescope, Instrument A (AA) properties 



IRAS 17106-3046 


17 13 51.8 


-30 49 40.7 


18 Apr 08, VLT, N 
18 Apr 08, VLT, N 


11.85 (2.34) 
12.81 (0.21) 


PPN 


IRAS 17150-3224 


17 18 19.9 


-32 27 21.6 


15 Apr 08, VLT, N 


8.59 (0.42) 


PPN 


(Cotton candy nebula) 






15 Apr 08, VLT, N 

15 Apr 08, VLT, N 
09 Apr 04, GS, T 
09 Apr 04, GS, T 


11.85 (2.34) 
12.81 (0.21) 
11.30 (0.42) 
18.30 (2.34) 


PPN 


IRAS 17163-3907 


17 19 49.3 


-39 10 37.9 


29 Jun 08, VLT, B 


8.59 (0.42) 


MES 


Hen 3-1379 






29 Jun 08, VLT, B 
29 Jun 08, VLT, B 


11.85 (2.34) 
12.81 (0.21) 




IRAS 17233-4330 


17 26 58.6 


-43 33 13.6 


30 Jun 08, VLT, B 
30 Jun 08, VLT, B 


11.85 (2.34) 
12.81 (0.21) 


RVTau 


IRAS 17243-4348 


17 27 53.6 


-43 5046.3 


01 Jul 08, VLT, B 


8.59 (0.42) 


RVTau 


(LR Sco) 






01 Jul 08, VLT, B 
01 Jul 08, VLT, B 


11.85 (2.34) 
12.81 (0.21) 




IRAS 17245-3951 


17 28 04.7 


-39 53 44.3 


21 May 08, VLT, N 


11.85 (2.34) 


PPN 


(Walnut Nebula) 






21 May 08, VLT, N 


12.81 (0.21) 




IRAS 17311-4924 


17 35 02.5 


-49 26 26.3 


30 Jun 08, VLT, B 


8.59 (0.42) 


PPN 


(LSE 76) 






30 Jun 08, VLT, B 
30 Jun 08, VLT, B 


11.85 (2.34) 
12.81 (0.21) 




IRAS 17347-3139 


17 38 01.3 


-3140 58.0 


26 May 08, VLT, N 


8.59 (0.42) 


PPN 


(GLMP 591) 






26 May 08, VLT, N 
26 May 08, VLT, N 


11.85 (2.34) 
12.81 (0.21) 




IRAS 17441-2411 


17 47 08.3 


-24 12 59.9 


01 Jul 08, VLT, B 


8.59 (0.42) 


PPN 


(Silkworm nebula) 






01 Jul 08, VLT, B 
01 Jul 08, VLT, B 
31 May 08, VLT, N 
31 May 08, VLT, N 
31 May 08, VLT, N 


11.85 (2.34) 
12.81 (0.21) 
8.59 (0.42) 
11.85 (2.34) 
12.81 (0.21) 


PPN 


IRAS 17516-2525 


17 54 43.5 


-25 26 27.0 


30 Jun 08, VLT, B 
30 Jun 08, VLT, B 
30 Jun 08, VLT, B 


8.59 (0.42) 
11.85 (2.34) 
12.81 (0.21) 


PPN 


IRAS 17530-3348 


17 5618.5 


-33 48 43.3 


30 Jun 08, VLT, B 


8.59 (0.42) 


RVTau 


(Al Sco) 






30 Jun 08, VLT, B 
30 Jun 08, VLT, B 


11.85 (2.34) 
12.81 (0.21) 




IRAS 17534+2603 


17 55 25.2 


+26 03 59.9 


21 May 08, VLT, N 
21 May 08, VLT, N 
21 May 08, VLT, N 


8.59 (0.42) 
11.85 (2.34) 
12.81 (0.21) 


PPN 


IRAS 18043-2116 


18 07 21.2 


-21 16 14.0 


29 Jun 08, VLT, B 


12.81 (0.21) 


WF 


IRAS 18071-1727 


18 10 06.1 


-17 26 34.5 


21 Jun 08, VLT, N 
21 Jun 08, VLT, N 
21 Jun 08, VLT, N 


8.59 (0.42) 
11.85 (2.34) 
12.81 (0.21) 


PPN 


IRAS 18095+2704 


18 1130.7 


+27 05 15.5 


22 May 08, VLT, N 
22 May 08, VLT, N 
22 May 08, VLT, N 


8.59 (0.42) 
11.85 (2.34) 
12.81 (0.21) 


PPN 


IRAS 18123+0511 


18 14 49.4 


+05 12 56.0 


29 Jun 08, VLT, B 
29 Jun 08, VLT, B 
29 Jun 08, VLT, B 


8.59 (0.42) 
11.85 (2.34) 
12.81 (0.21) 


RVTau 


IRAS 18135-1456 


18 16 25.6 


-14 55 15.0 


29 Jun 08, VLT, B 
29 Jun 08, VLT, B 
29 Jun 08, VLT, B 


8.59 (0.42) 
11.85 (2.34) 
12.81 (0.21) 


PPN 


OH 12.8-0.9 


18 16 49.2 


-18 15 01.8 


29 Jun 08, VLT, B 
29 Jun 08, VLT, B 
29 Jun 08, VLT, B 


8.59 (0.42) 
11.85 (2.34) 
12.81 (0.21) 


WF 


IRAS 18184-1302 


18 21 15.9 


-13 01 27.0 


21 May 08, VLT, N 


8.59 (0.42) 


Be 


(MWC 922) 






21 May 08, VLT, N 
21 May 08, VLT, N 


11.85 (2.34) 
12.81 (0.21) 




IRAS 18184-1623 


18 21 18.9 


-16 22 29.0 


21 May 08, VLT, N 
21 May 08, VLT, N 


8.59 (0.42) 
11.85 (2.34) 


PPN 


IRAS 18276-1431 


18 30 30.6 


-14 28 55.8 


21 Jun 08, VLT, N 


8.59 (0.42) 


PPN 


(V* V445 Set) 






21 Jun 08, VLT, N 
21 Jun 08, VLT, N 
01 Jul 08, VLT, B 
01 Jul 08, VLT, B 
01 Jul 08, VLT, B 


11.85 (2.34) 
12.81 (0.21) 
8.59 (0.42) 
11.85 (2.34) 
12.81 (0.21) 


PPN 



Lagadec et al. 



IRAS name 


RA 


Dec 


Date. Telescope, Instrament 


A (AA) 


properties 


TRAS 18286— OQSQ 


18 31 22 7 


—09 57 22 


30 Inn 08 VI T R 

J\J J UXl yJiJy V l_lX y XJ 


8 59 CO 421 


WF 








30 Inn 08 VT T R 


11 85 C2 341 

ll.O^ l^i-.J'ry 










30 Jun 08 VLT B 

^'\J J Ull \J^Jy V J— (X y XJ 


12.81 (0.21) 




IRAS 18450—0148 


1 8 47 40 8 


—01 44 57 


01 Jul 08, VLT, B 


11 85 f2 341 


WF 


(W43A) 






01 Jul 08, VLT, B 


12.81 (0.21) 




IRAS 18460—0151 


18 48 42.8 


—01 48 40.0 


01 Jul 08, VLT, B 


8.59 (0.42) 


WF 








01 Jul 08, VLT, B 


11.85 (2.34) 










01 Till 08 VT T R 


1 9 S 1 (^0 711 




IRAS 19016— 2330 


1 9 04 43 5 


—23 26 08 8 


30 Jun 08, VLT, B 


8.59 (0.42) 


PPN 








30 Inn 08 VI T R 

J\J J UXl V^Oj T l_lX y JJ 


11 85 (2 341 










30 Inn 08 VT T R 

jyj J uxx \jOy V -L^i) u 


12 81 CO 211 




IRAS 19075+0921 


19 09 57.1 


+09 26 52.2 


21 Mav 08 VLT N 

i^X IYXmV \JiJy VJ— (Xj 11 


8 59 CO 421 


PPN 








21 Mav 08 VI T N 

^1 IVXdV V/O^ VJ-jX^ I'i 


11 85 C2 341 

11. u_' y^.u^j 










21 Mav 08 VI T N 

^1 IVXuV V^O, VXjI, 1\ 


12 81 (0 211 




IRAS 19114+0002 


19 13 58.6 


+00 07 31.9 


25 Apr 08, VLT, N 


8.59 (0.42) 


MES 








9S Anr OS VT T N 












25 Anr 08 VI T N 


12 81 ro 2 1 1 




IRAS 19125+0343 


19 15 01.1 


+03 48 42 7 


29 Tun 08 VI T R 

JLIli VyCj, V X-/X y J_> 


8 SO ro 421 


RV Tau 


(Rn+n3 39501 






29 Inn 08 VT T R 

^7 J UXl yJOy V M—iLy U 


11 85 (2 341 










29 Jun 08 VLT B 


12.81 (0.21) 




IRAS 19126—0708 


19 15 23.4 


—07 02 49 9 


29 Inn 08 VT T B 

J UXl XJOy ¥ L^l) U 


8 59 fO 421 


AGB 


rw An11 






29 Inn 08 VT T B 

J Ull VOj V I_il ^ u 


11 85 C2 341 










29 Jun 08, VLT, B 


12.81 (0.21) 




IRAS 19132—3336 


19 16 32.7 


—33 31 20 3 


29 Jun 08, VLT, B 


8 59 CO 421 


R Cbr 


CRY SotI 






29 Jun 08, VLT, B 


11 85 C2 341 










29 Jun 08, VLT, B 


12.81 (0.21) 




IRAS 19134+2131 


19 15 35.2 


+21 36 34.0 


01 Jul 08, VLT, B 


1 1.85 (2.34) 


WF 








01 Inl 08 VI T B 


12 81 CO 211 




IRAS 19175—0807 


19 20 18.0 


—08 02 10.6 


30 Jun 08, VLT, B 


8.59 (0.42) 


AGB 


(V1420 Aql) 






30 Jun 08, VLT, B 


11.85 (2.34) 










30 lun 08 VLT B 

^'yj J Ull \jyjy T 1-^1^ XJ 


12.81 (0.21) 




IRAS 19192+0922 


19 21 36 5 

X7 ^X fcj\_lt^ 


+09 27 56 5 


21 May 08, VLT, N 


8 59 CO 421 


PPN 








21 May 08, VLT, N 


11 85 C2 341 










21 May 08, VLT, N 


12.81 (0.21) 




IRAS 19244+1 1 15 


1 9 26 48 


+1 1 21 16.7 


2 1 Mav 08 VT T N 

^ 1 ivid V yjij^ V ij 1 , ly 


8 59 CO 421 


MES 


CIRC +104201 






7 1 Mav OS VI T N 

^ J iviti y vyo, V XjI , i 1 


1 1 85 C2 341 










21 Mav 08 VI T N 


12 81 CO 211 




IRAS 19327+3024 


19 34 45.2 


+30 30 58 9 


26 A\\(r 05 GN M 


8 80 CO 421 


PN 


(BD+30°3639) 






26 Aug 05, GN, M 


9.70 (2.34) 










26 Aug 05, GN, M 


11.60 (0.21) 










Ofi Alio O^i ON M 


18 1 CO 2 1 1 

lO. 1 VJ \ \J,Z. 1 ) 




IRAS 19343+2926 


1 9 36 1 8 9 


+29 32 50 


21 Mav 08 VT T N 

^1 1V1<J.V \,/0, V 1^1, I'i 


8 59 CO 421 


PPN 


yiMiAii ruuiuiiiil.^ 






91 Mfiv OS VT T N 
z. 1 iviiiy \>o, vi_j1, i> 


11 85 C2 341 










21 Mav OS VI T N 

^1 ivitiy \./o, V 1^1, ii 


12 81 CO 211 




IRAS 19374+2359 


19 1^ S 


+24 06 27.1 


24 Jul 08, VLT, N 


8.59 (0.42) 


PPN 








24 Tnl OS VI T N 

J Lll \Jyy^ V XjI , I 


1 1 85 C2 341 










OA Till OS VT T N 


1 9 SI (Tl 71 ^ 




IRAS 19386+0155 


19 41 08 3 

X 7 T^X VO. J 


+02 02 3 1 3 


26 Mav 08 VI T N 

^yj ivx«y v^o, y i-^i, 11 


8 59 CO 421 


PPN 


CV1648 An11 






26 Mav 08 VI T N 

^yj IVldy V^O, V l-'-l, l"! 


11 85 C2 341 

11.0-7 \ij,0'-r^ 










26 Mav 08 VI T N 

^yj ividy yjijy V 1-jl, 1 'i 


12 81 CO 211 




IRAS 19454+2920 


19 47 24.8 


+29 28 10.8 


24 Jul 08, VLT, N 


8.59 (0.42) 


PPN 








24 Jul 08, VLT, N 


11.85 (2.34) 










24 Tnl OS VI T N 

J Lll \Jtj^ V 1j1 , 1 


12 81 CO 2 1 1 




IRAS 19477+2401 


19 49 54.9 


+24 08 53.3 


19 Jul 08, VLT, N 


?8.59 (0.42) 


PPN 


(Cloverleaf Nebula) 






19 Jul 08, VLT, N 


11.85 (2.34) 










19 Jul 08, VLT, N 


12.81 (0.21) 




IRAS 19480+2504 


19 50 08.3 


+25 12 00.9 


17 Jul 08, VLT, N 


8.59 (0.42) 


PPN 








17 Jul 08, VLT, N 


11.85 (2.34) 










17 Jul 08, VLT, N 


12.81 (0.21) 




IRAS 19500-1709 


19 52 52.7 


-17 01 50.3 


25 Apr 08, VLT, N 


8.59 (0.42) 


PPN 


(V5112Sgr) 






25 Apr 08, VLT, N 


11.85 (2.34) 










25 Apr 08, VLT, N 


12.81 (0.21) 




IRAS 20004+2955 


20 02 27.4 


+30 04 25.5 


21 May 08, VLT, N 


8.59 (0.42) 


PPN 








21 May 08, VLT, N 


11.85 (2.34) 










21 May 08, VLT, N 


12.81 (0.21) 
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IRAS name 


RA 


Dec 


Date. Telescope, Instrament 


A(AA) 


properties 


IRAS 20043+2653 


20 06 22.7 


+27 02 10.6 


17 Jul 08, VLT, N 


8.59 (0.42) 


PPN 


CrjT MP Q72^ 






1 7 Till 08 VI T N 


11 85 f2 341 










1 7 Tul 08 VLT N 


12.81 (0.21) 




IRAS 20077— 0625 


20 10 27 9 


—06 16 13 6 


25 Apr 08, VLT, N 


8 59 CO 421 


PPN 








25 Apr 08, VLT, N 


11. 85 (2.34) 










25 Apr 08, VLT, N 


12.81 (0.21) 




IRAS 20547+0247 


20 57 1 fi 4 


+02 58 44 


29 Inn 08 VT T R 

^7 JLIIJ V Xj X , 1 J 


7S (0 42) 

. O.J y V J 


PPN 


l\] Paul 






29 Jun 08, VLT, B 


711.85 (2.34) 










29 Inn 08 VT T R 

J Liij vo, V Xj X ^ ij 


7 1 9 Si 1 ("0 21") 




IRAS 21032—0024 


21 05 51 7 


—00 1 2 40 3 


90 Tun OR VT T R 

J Ull VjO, V Lil y D 


s CO A7\ 


AGB 


(RV Aqr) 






29 Jun 08, VLT, B 


11.85 (2.34) 










29 Inn 08 VI T R 

J UXX UO^ V X^Xj Xj 


12 81 CO 211 




IRAS 21282+5050 


21 29 58 4 


+51 03 59 8 


03 Sen 05 GN M 


8 80 CO 421 


PPN 








03 Sep 05, GN, M 


9.70 (2.34) 










03 Sep 05, GN, M 


11.60 (0.21) 










03 Sep 05, GN, M 


18.10(0.21) 




IRAS 22196-4612 


22 22 44.2 


-45 56 52.6 


30 Jun 08, VLT, B 


8.59 (0.42) 


AGB 


(piGru) 






30 Jun 08, VLT, B 


11.85 (2.34) 










30 Jun 08, VLT, B 


12.81 (0.21) 




IRAS 22327-1731 


22 35 27.5 


-17 15 26.9 


30 Jun 08, VLT, B 


8.59 (0.42) 


PPN 


(HM Aqr) 






30 Jun 08, VLT, B 


11.85 (2.34) 










30 Jun 08, VLT, B 


712.81 (0.21) 




IRAS 23166+1655 


23 19 12.4 


+17 11 35.4 


16 Jul 08, VLT, N 


8.59 (0.42) 


PPN 


(RAFGL 3068) 






16 Jul 08, VLT, N 


11.85 (2.34) 










16 Jul 08, VLT, N 


12.81 (0.21) 
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Table A2. MIR spectra: 1: IRAS, 2: ISO 



IRAS name 


J 


H 




Fi2 


F25 


Feo 


FlOO 


MIR spectra 




1 5R1 


691 


9'^6 


1 16p'-i-09 




1 1 sp4-m 


4 4Qi='-i-00 




TR A <2 00477 4000 


1 R4 


2 228 


1 R69 


1 09p^-uO1 


1 nip-t-fii 




1 14p-u00 


\ 


TR A*\ nin'^7+1910 


1 437 


4.641 


2 217 


1 1 6p+03 


Q fiQp+OT 

7.v)OCTv/Z 


2 1Sp+n2 

Z . 1 J CTVZ 


7 21e+01 


I 2 




1 973 


695 


—0 1 17 


1 69p-i-09 


R 9 1 P-I-01 


5 4Rp-lO 1 


9 '^9p4-01 
Z. jZctU i 


1 2 


TR AS ni4'^X-(-l SSO 

1 1\ / \ . J l.^ 1 T" JOT 1 O JV^ 


2 016 


1 012 


722 


7 67p4-0 1 


3 99e+01 


6 6f)p4-00 


9 kf)p-i-00 

Z. Ov7CTVA7 


1 


TR A S fl997f> 9^1 1 Q 


4 230 


2 537 


1 349 


9 S4p-i-09 


7 5'^p-l-01 


1 6fV-i-0l 


5 f16p-i-f¥l 
J .UUctUI^ 


1 2 


TR A*\ 1 1 ^4-1 '^47 


9 020 


8 423 


8 171 


^ 7Rp+00 

J. / OCtUU 


1 5^p-i-01 


5 5'^p-i-OO 

J . J JCtUU 


1 67p-i-00 

1.0/ CTVJVJ 




TR A<; 0'^'^41-l-0SS9 


10 000 


405 


lOR 
y, iuo 


4 51 P4-00 


R5p4-00 


06p-i-00 

J.7DCTUU 


R 01 p-i-00 


2 


TRAS 06176— Ifl'^fi 


5 577 


5.145 


3.655 


4 91^-1-09 


4 56^-1-09 


1.73e+01 


6 69e-i-ni 


1 2 


TRAS OAS'^O— 091'^ 


9.651 


8.909 


8.512 




9 74^-1-0 1 


1.51e+01 


4 lOe-i-OO 




TRAS 071'^4+lOOS 


6.868 


6.708 


6.606 


2 4Sp+ni 


1.1/ CTUZ 


5 01p-i-01 


1 R7p-i-ni 

1.0/ CTV 1 


1 2 


TRAS 07984 0040 


4 925 


4 269 


4 042 


1 24e+02 


R R4p-i-01 


9 66p-i-01 


Q S4p-i-00 




TRAS 07'^'^ 1 -j-0091 


5 816 


5 322 


4 940 


1 5'^p-i-Ol 


6 R 1 p-i-0 1 


1 RSp-l-fll 


^ 6Rp-i-00 




TR A *\ 07^^00 1 4'^S 


9 863 


8 281 


6 546 


1 OOp-i-01 


9 96p-i-09 

Z.ZDctUZ 


5 4Rp4-09 


9 Q4p-i-01 

Z. V'4-ctV/ 1 


1 ^ 


TR A*\ 074'^04-l 1 1 ^ 


8 836 


8 211 


7 766 


7 6Rp+00 


2 99e+01 


1 07p-i-01 


Z. J JCTVA7 




TRA*\ 0800^ — 9^^6 


7 974 


6 923 


5 685 


1 ROp+01 


5 1 Rp-i-01 


9 QRp-i-01 


1 04P4-01 




TRAS 10107— S7S0 


9.877 


8.966 


7.399 








2 73p+r)2 


I 2 


TRAS 1091S— 5016 


4.406 


3.432 


2.970 




1 7fip-l-n3 


O.J LC^^A 


1 81p-i-n2 


1 2 


TR AC 1 1'?»S— SSI? 


5.947 


5.138 


3.991 




1 38P-I-02 






1 2 


IRAS 1147'?— OROO 


9.657 


9.047 


8.630 


1.14e+01 


1 42p+ni 




1 nop+oo 




TRAS 12222— 4fiS2 


6.941 


6.380 


5.338 


J . Z- JC^TV/ i 


3.32e+01 


7 Q9p+nn 


2 41 p+Ofl 

Z,.T 1 CTV/Vy 


1 


TRAS 19405 — 6910 


16 689 


13 928 


1 1 689 


1 .V.JUCTV/ 1 


1 OQp-i-09 


9 5 1 P4-09 

Z.J 1CT\.7Z 


4 ^Op-(-n9 

T. JV7CT1.7Z 




TRA*^ 19SS4— 4k^7 


10 177 


9 424 


7 805 


^ 6 1 p+0 1 


A RRp-i-01 


1 '?0p4-01 


^ ^ 1 p-i-OO 

J . J i CTl.71.7 


1 2 


TRA*^ n469 — 9k07 


— 1 737 


—2 689 


—3 215 


4. 90p4-0'^ 


1 19e+03 


1 05p-t-09 


7 99p-i-ni 

/ .ZZCTV/ 1 


1 2 


IRAS 14316—3920 


6.106 


5.695 


4.875 


2 3flp+ni 


7 S9p+00 

/ . OZ.CTV/Vy 


1 S|p+00 

1 . J 1 t^TVyV/ 




1 


IRAS 1447Q— 4S3q 


10.636 


9.818 


9.133 


1 46p-i-01 


3 33p+ni 


1 36p-i-01 


9 01p-i-00 

Z.7 ICtUU 




IRAS 14Sfi2— S4nfi 


9.821 


8.934 


7.531 




3 1(V-i-n2 


1 77P-I-09 


7.13e+01 


1 2 


TRAS 1510^—5754 


15.191 


12.718 


10.643 


1 ORe+Ol 


1 02P-I-02 


1 96p-i-09 






TRA<2 15'?7^— 5'^OR 


1 5 0'^7 


11 664 


R 756 

O. / JD 


% ROp-uOI 


5 69p-i-01 


4 95p-i-01 


1 1 Rp-i-09 




TRAS 15^/15 5/1^0 


15.315 


13.723 


12.982 


6 RRp+OO 


R 79P-I-01 




Z. i OCtU J 




TR AS 1 5459 5450 


1 1 0'^4 


R R'^7 


6 07^^ 


R 71 p-i-01 


9 4'^p-l-09 
Z.f jctUZ 


9 74p-i-09 

Z. /tCTvZ 


4 01p-j-09 


1 2 


TR AS 1 5460— 5"^! 1 


7 190 


6 235 


4 967 


4 SSp-t-Ol 


4 91 p-(-01 

T.Z 1 CTV7 i 


1 55p-i-01 


9 7Rp-i-09 

Z. / OCt'JZ 




TRAS 1555^ — 59'^0 


13 380 


1 1 534 


9 859 


OOp-I-OO 

" . 7"CTl.A7 


7 OOp-t-Ol 


4 06p-(-01 

T. 7UCT\7 1 


9 R3p-i-09 

Z.O JCtWZ 


1 2 


TR A S 1 69'^0 1 91 R 


■1 079 


9 566 


1 731 


9 0Op-I-O1 


R ^Sp-I-OO 
0. J JctUV^ 


1 OOp-1-00 


1 66p-I-00 




TRAS 16970—4757 


8.660 


6.605 


5.490 


4 "^Op-i-Ol 


9 6Rp-i-09 


1 6^p-i-09 


9 65p-j-09 


I 2 


TRAS 16'^'^'^— 4R07 


1 1 '^5'^ 


10 504 


10 184 




4 '^Of^-uOl 


R Q'^p-i-01 






TRAS 16^49— "^814 


1 1 60R 


10 5RQ 


560 


1 69p-i-01 


9 OOp-i-09 


9 QOp-i-09 




1 2 


TRAS 16550—9057 


1 1 506 


10 71 


'^47 


17p-i-00 


94p-i-01 


1 64p-i-01 


4 1 Rp-uOO 


\ 


TRAS 16504—4656 


RRl 


009 


R 960 


4 4Qp-i-01 


9 0Rf»-i-09 


1 '^Ip-i-09 


44p-i-01 


1 2 


TRAS 1709S— 1004 


11.198 


9.177 


6.996 


5 05p+01 


1 10p-i-09 


1 94p-i-09 


7 5Sp-i-ni 




TRAS 17047 5650 


9 513 


8 499 


6 862 


1 4'ip-i-n9 

1 .H-JCtV/Z 


9 57p-I-09 
Z. J / ctUZ 


1 OOp-1-09 


90p4-01 


1 2 


TRAS 170SS— 4991 


13 208 


1 1 891 


1 1 328 


4 97p-i-ni 

T.Z / CTV7 i 


1 9Rp-(-n9 

1 .ZOCTV7Z 


1 07p-i-09 


^ 60p-i-01 




TRAS 17106— '^046 


9 975 


8 906 


8 316 


4 1 p+OO 

i CTl.71.7 


6 94p+01 

U.ZtCTI.7 i 


S 1 9pj-0 1 

J. i ZCTV7 1 


1 73e+01 




TRAS 17150— '^994 


11 099 


10 219 


9 391 


5 79e+01 


3 22p4-r)2 

J .ZZCTV^Z 


9 6Rp-i-09 


R 94p-)-01 


I 2 


TRAS 1716'^— '^007 


4.635 


3.021 


2.407 


1 94p+0'^ 

1 .Zt-Ct^iJ J 


1 15p-i-0'^ 


6 6^^^-1-09 


5 09p-i-09 


\ 


TR AS 179'^'^ 4'^'^0 


10 49^^ 


509 


R '^71 

O.J 1 i 


1 70p-i-01 


1 '^4p-i-01 


67P-I-00 


91p-i-01 


\ 


TRAS 1794^— 4'^4S 


8.035 


7.358 


6.462 


1 ose+ni 


R 77P-I-00 


^ 60p-i-on 


5 41^-1-00 


\ 


TRAS 17945—^051 


11.234 


10.375 


9.716 




4.47e+01 


■J R9p-l01 


9.77e+01 


\ 


TR A S 1 7'^ 1 1 4094 


70'^ 


54'^ 


90'^ 


1 R'^p-uOl 


1 51p-u09 


5 R7P-I-01 


1 7Rp-u01 


1 2 


TRAS 17^47— no 

llVrt-VJ 1 / J^T / J 1 J7 


15 097 


12.932 


10.302 


1 OOp+01 

1 .7VJCT1J i 


1 OOp-4-09 


1 95p4-09 

i .ZJCT\.7Z 


9 40p-(-09 

Z.T7CT1.7Z 




TRAS 17441 —241 1 


1 1.088 


10.132 


9.380 




1.91e+02 




2 78p+ni 


1 2 


IRAS 17516-2525 


8.695 


6.850 


5.082 


5.16e+01 


1.16e+02 


l.OOe+02 


2.92e+02 


1,2 


IRAS 17530-3348 


6.864 


6.179 


5.485 


1.76e+01 


1.14e+01 


2.95e+00 


4.68e+01 


1 


IRAS 17534+2603 


4.998 


4.239 


3.632 


9.75e+()l 


5.45e+01 


1.34e+01 


6.04e+0{) 


1,2 


IRAS 18043-2116 


14.546 


13.404 


13.042 


6.60e+00 


6.76e+00 


1.66e+01 


2.37e+02 


I 


IRAS 18071-1727 


15.889 


14.149 


Yinn 


2.37e+01 


7.66e+01 


8.35e+01 


3.05e+02 


1 


IRAS 18095+2704 


7.366 


6.728 


6.438 


4.51e+0I 


1.26e+02 


2.78e+01 


5.64e+00 


1,2 


IRAS 18123+0511 


7.974 


7.399 


6.729 


1.07e+01 


l.lOe+01 


4.21e+00 


1.85e+00 


1 


IRAS 18135-1456 


15.417 


13.751 


13.130 


3.10e+01 


1.24e+02 


1.58e+02 


4.29e+02 


I 


OH 12.8-0.9 


17.041 


15.725 


11.639 


1.16e+01 


1.69e+01 


1.39e+01 


2.89e+02 




IRAS 18184-1302 


8.960 


7.396 


5.704 


3.36e+02 


5.98e+02 


2.53e+02 


4.36e+02 


1 


IRAS 18184-1623 


5.136 


4.537 


4.106 


7.00e+01 


3.25e+02 


1.17e+02 


5.84e+02 


I 


IRAS 18276-1431 


11.670 


10.810 


9.450 


2.26e+01 


1.32e+02 


1.20e+02 


3.86e+01 


1,2 
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IRAS name 


J 


H 




Fl2 


F25 


Fso 


FlOO 


MIR spectra 


TRAS 18286— 09S9 


15.431 


13.562 


12.674 


2 40e+01 


2 45e+01 


1 84e+01 


4 05e+02 


1 


TRAS 184^0—014.8 


16.115 


14.794 


13.219 


2 37<»+01 

^. J / C+Vl 


1 04p+02 


2 Q5p+02 


2 52e+03 


1 


TRAS 18460— 01 "il 


13.732 


13.813 


13.435 


2 OOe+01 


3 27e+01 


2 77e+02 

Zi, / / CTV/Z. 


2 91e+02 




TRAS 1Q016— 9'?'^0 


12.500 


11.343 


9.966 




5 75p+01 

J . / JC+V i 


2 80p+01 


9 54p+00 


1 


TRAS 10075+0021 


16.920 


15.536 


14.666 


1 i1p+02 


1 64p+02 


5 49e+01 


7 80p+01 




TRAS 101 14+0002 


5.371 


4.098 


4.728 


3.13e+01 


6 48p+02 


5 16p+02 


1 68p+02 


1,2 




7 003 


7 076 


5.650 


9 kQp-i-ni 

Z.O yCT^V/ 1 




7 X 1 p-t-on 


9 SOp-t-Ol 

Z.. 0V7CT^V7 i 




TRAS 10126—0708 


1.534 


0.238 


—0.556 


1 5Sp+01 


6 70p+02 


1.12e+02 


1 60p+01 


1 2 




5 577 


5 423 


5 139 


1 72e+01 


9 f^9p-i-ni 

Z.-UZ-CTw X 






1 2 


TRAS ion4+2ni 


16.543 


14.926 


13.464 




1 56e+01 

X.J VJCT V X 


8 56e+00 


3 95e+00 


1 


TRAS 1017S— 0807 


5.996 


3.593 


1.828 


3 84p+02 


1 Q3p+02 


4 79e-i-0l 


1 5fip+01 

1. JUC+Vl 


1 


TRAS 101 02+0022 


9.449 


6.759 


4.821 


1 27e+02 


1 55e+02 


4.14e+01 


9 78e+00 


1 


TRAS 10244+1 IIS 

±J.x_/^0 J- J7 Z. I I 1 J. I. J. ^ 


5.466 


4.544 


3.612 


1 35p+03 


2 3 1 p+03 

Z.. J Xt-TV/J 


7 1 8e+09 


1 86e+02 


1 




306 


g 211 


8 108 


s q1p+01 




1 .UZ.CTV7Z, 


7 OOp-i-OI 


1 2 


TRAS 10141+2026 


0.008 


7 920 


6.200 


1.75e+01 


5 08p+01 


1 1Sp+02 

X . X OCT^VyZ, 


6 SOp+O 1 


1,2 


TRAS 10174+2150 


12.038 


10.866 


0.735 


2 16e+01 


9 82p+01 


7 OOp+0 1 


7 68p+02 


1 


TRAS 10186+01 55 


7.051 


7.060 


6.01 1 


1.74e+01 


4.74e+01 


1 86p+01 


3 7Qp+00 


1,2 


TRAS 10454+2020 


1 1.853 


10.749 


10.426 


1.73e+01 


8 96p+01 


5.44e+01 


1.47e+01 


1,2 


TRAS 10477+9401 


12.611 


10.752 


9.606 


1 I9p-i-m 

X . X .ZrCTU X 


5.49e+01 


9 71P-I-01 

Zj. / XCTV/X 


'I ROp-i-01 


1 2 


IRAQ 10480-1-9^04 


1 5 21^; 

1 J.ZIO 


14 (Wfi 


1 J.J 


Z.UOC+Ul 


A 70*1-1-01 




9 ft7*»-i-01 


1 2 


IRAS 19500-1709 


7.228 


6.970 


6.858 


2.78e+01 


1.65e+02 


7.34e+01 


1.82e+01 


1,2 


IRAS 20004+2955 


4.766 


4.305 


3.793 


3.17e+01 


3.70e+01 


4.66e+00 


3.35e+01 


1,2 


IRAS 20043+2653 


17.431 


14.870 


10.604 


1.79e+01 


4.20e+01 


2.03e+01 


7.48e+00 


1 


IRAS 20077-0625 


6.906 


3.923 


2.059 


1.26e+03 


1.06e+03 


2.16e+02 


6.37e+01 


1 


IRAS 20547+0247 


11.561 


10.132 


8.405 


4.55e+01 


3.38e+01 


l.OOe+01 


2.84e+00 


1 


IRAS 21032-0024 


4.046 


2.355 


1.239 


3.08e+02 


1.16e+02 


2.24e+01 


8.55e+00 


1,2 


IRAS 21282+5050 


11.504 


10.709 


0.551 


5.10e+01 


7.44e+01 


3.34e+01 


1.50e+01 


1,2 


IRAS 22196-4612 


-0.715 


-1.882 


-2.351 


9.08e+02 


4.37e+02 


7.73e+01 


2.33e+01 


1,2 


IRAS 22327-1731 


8.276 


7.609 


6.705 


5.57e+00 


4.66e+00 


2.11e+00 


l.Ole+00 


2 


IRAS 23166+1655 


17.165 


15.402 


10.379 










1 
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Table A3. Observed fluxes and sizes of objects, position angle of the resolved nebula, and name of teh associated PSF standard 









Source 




PSF 






A 


F 


FWHM 


Size 


P.A. 


FWHM 




IRAS name 




(Jy) 


(arcsec) 


arcsec X arcsec 


o 


(arcsec) 


name 


00245—0652 


8.59 


73.2 


0.26 


unresolved 




0.24 


Hn 196321 




1 1 85 


82 5 


0.33 


unresolved 




30 






12 81 


84 2 


0.38 


unresolved 




32 




00477— 4QnO 

\j\r-t 1 1 — '-ty \J\J 


8 59 


15 9 


0.31 


unresolved 




30 






11 85 


13 8 


0.31 


unresolved 




30 






12.81 


12.0 


0.32 


unresolved 




0.32 






8.59 


501.5 


0.67 


unresolved (saturated) 




0.23 


HD 1Q8048 




1 1 


700 9 


0.63 


unresolved (saturated) 




n '^ft 

U. jO 






12 81 


7RQ 1 

/ 07.f 


0.47 


unresolved (saturated) 




n '^9 






8.59 


170 9 


0.33 


unresolved (saturated) 




0.23 


HFi 10S048 




11 85 


132 3 


0.37 


unresolved (saturated) 




30 






12 81 


78 4 


0.33 


unresolved 




33 






8 59 


JO.U 


0.72 


unresolved (saturated) 




43 






11 85 


63.8 


0.52 


unresolved (saturated) 




30 






12.81 


53.9 


0.33 


unresolved 




0.32 






8.59 


164.4 


0.33 


unresolved 




0.30 


tm lQfi'^91 




11.85 


131.5 


0.37 


unresolved 




0.30 






12.81 


71.9 


0.33 


unresolved 




0.32 




OSl l'^+n47 


8 59 


8 


0.52 


unresolved 




0.55 


Hn 31491 




11 85 


3 8 


0.57 


unresolved 




0.49 






12 81 


4.1 


0.51 


unresolved 




44 




0S^41 -I-0KS9 


8 59 


2.4 


0.32 


um'esolved 




26 


HD ^Q400 




1 1 85 


5.0 


0.34 


unresolved 




0.30 






12.81 


4.8 


0.36 


vmresolved 




0.33 




0fil7fi— lO'^fi 

UUl / u — IWJU 


7.90 


365.7 


0.31 


3.3x5.9 




0.22 


WTi SQ'^81 

n L/ jyjOi. 




8.80 


313.1 


0.31 


3.3x5.9 




0.22 






11.60 


375.7 


0.36 


3.3x5.9 




0.26 






19 *;o 


ins Q 


0.34 


3.3x5.9 




ft 9R 






18.10 


251.9 


0.47 


3.3x5.9 




0.38 




OfiS^O— 09n 


8.59 


1.4 


0.35 


unresolved 




0.28 


HT) 4Q9Q'^ 




1 1 85 


6 1 


0.67 


unresolved 




13 






12 81 


1 5 


0.05 


unresolved 




ft '^9 




07n4+100S 


8.59 


4.9 


0.25 


4.8x4.6 


N/A 


0.23 


SS907 




1 1 


14 6 


1.19 


5.0x4.7 


97 


ft 






12.81 


16.3 


1.46 


4.8x4.7 


23 


0.37 




07984— 0Q40 


0. 




0.28 


vmresolved 




ft ■^ft 


nu Jyjol 




11.85 


126.7 


0.33 


vmresolved 




0.34 






12 81 




0.36 


unresolved 




ft 




07'^^ 1-1-0091 


8 59 


6 5 


0.30 


unresolved 




ft Oft 


nu \jl.yjJ 




1 1 85 


16 7 


0.36 


unresolved 




35 






12 81 


17.5 


0.40 


unresolved 




39 




07^QQ 14^S 


s so 


1 s 
io.o 


0.34 


4.1x6.1 




ft '^A 

O. 






9.70 


6.3 


0.36 


2.6x4.3 




0.36 






1 1 fiO 


18 2 


0.54 


4.3x6.7 




ft '^'^ 






18.10 


22.6 


0.81 


5.4x6.7 




0.41 




074^0-1-1 1 1 '\ 


0. J!7 


ft 




vmresolved 






tm fi9791 




11.85 


9.6 


0.41 


unresolved 




0.32 






12.81 


9.7 


0.42 


unresolved 




0.33 




08005-2356 


8.59 


14.0 


0.28 


unresolved 




0.27 


HD 67523 




11.85 


16.7 


0.34 


unresolved 




0.32 






12.81 


17.5 


0.36 


unresolved 




0.33 




10197-5750 


8.59 


97.1 


0.74 


4.4x3.2 


44 


0.25 


HD 91942 




11.85 


181.6 


0.75 


4.9x3.6 


42 


0.31 






12.81 


215.4 


0.75 


4.7x3.5 


42 


0.34 




10215-5916 


11.30 


216.1 


0.72 


3.4x3.3 


N/A 


0.42 


Gamma Gru 




18.30 


1395.33 


4.01 


3.4x3.3 


N/A 


0.53 




11385-5517 


8.59 


69.3 


0.28 


unresolved 




0.25 


HD 102461 




11.85 


86.6 


0.31 


um'esolved 




0.28 






12.81 


87.1 


0.34 


unresolved 




0.33 
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Table A4. Observed fluxes and sizes of objects. 



11472- 


-0800 


8.59 




0.30 


1 inT^^cr^li'^^H 
UlliCaUl vcu. 




0.30 


ULlJ 77 lU / 






1 1 


7 1 


U.J J 


unresolved 




n '?9 

U. JZ 








12 81 


5 1 


34 


unresolved 




U. JO 




12222- 




8 59 


23 2 


n 9^ 


unre solved 




n 9^ 


J-l \\ 1 1 1 Q 1 < 






1 1 85 


28 8 


n 98 


unre solved 




n 9Q 








12 81 


24 4 




UIIIC&UIVCU 




'^9 

V/. JZ 






OZriy 


0. J7 




n S4 

U. JM- 


9 ^v9 1 


128 


ft 9'^ 


wn 1 1 iQi 

n LJ 1 1 17 1 J 






11.85 


12.7 


0.67 


3.1 x2.8 


133 


0.30 








12 81 


iU. / 


1 04 


1 v9 


126 


ft '^9 

VJ. JZ 




12584- 


-4837 


8 59 


27 4 


26 


UlliCsUl VCU 




23 


[ 1 1 1 1 7 U 






1 1 85 


28 6 


30 


unre solved 




30 








12 81 


22 3 


32 


LllliCSUl VCU 




32 




1 J)f DZ - 


—28071 


8 59 


1075 4 


99 


2 3x20 


43 


27 








1 1 85 


1522 8 


1 01 


2 2x2 


39 


31 








12.81 


1527.8 


0.76 


1.9x 1.8 


45 


0.33 




14316- 


-3920 


8.59 


19.1 


0.24 


Ui-U CdUl VCU 




0.24 


1 1 1 1 J. 7 U 






11.85 


12.5 


0.31 


UlII CaUl V CU 




0.30 








12.81 


11.6 


0.33 


UlUCoUI V CU 




0.33 




14429- 


-4539 


8.59 


10.3 


0.32 


UUiCoUiVCU 




0.24 


Hn 1 1 1Ql 5 






11.85 


14.6 


0.36 






0.30 








12 81 


15 2 


40 


unresolved 




33 




14562- 


- 5406 


1 1 30 


87 1 


1 39 


6 0x46 


92 


39 


AInhi f~'f»n 






18 30 


246 4 


1.62 


5 6x4 4 


82 


55 




15103- 


-5754 


8.59 


1.0 


0.34 


18x13 


32 


0.25 


Hn 1 '^^ssft 






11.85 


5.6 


0.52 


2.5x2.3 


32 


0.31 








12.81 


13.8 


0.53 


3.0x2.0 


32 


0.33 




i-Jj I J 






'^1 % 

ji-.j 


24 


UillCsUIVCU 




24 


n i J J / /f 






1 i.OJ 






UIllCsUIVCU 




ft ^ft 








1 1 

1 i .OJ 


9 


"^9 




ri 
-J 


ft 

U. JZ 


ur\ 1949Q/1 






12.81 


6.8 


0.51 


3 1x20 


\ 


0.33 




15452- 


-5459 


8.59 






1 lULlC LCV^ LlUll 






Hn 1 ^^774 


1 D7 - 


— J ji i 


8 59 




24 


unresolved 




ft of\ 








1 1 85 


40.3 


0.25 


LllllCaUl VCU. 




31 








12 81 




n '^9 


unre solved 




33 




15553- 


-5230 


11.85 




0.52 


3.7x3.6 


91 


0.30 








12 81 








S3 


ft 






-1218 


R so 


"^n 7 


n 9S 


UIlICsUIVCU 




ft 9fi 


Hn 19<19Qil 

n iZtZ!7'+ 






11.85 


21.4 


0.28 


UlU C&UI V CU 




0.31 








12.81 


21.4 


0.34 


LllliCSUl VCU 




0.33 




16279- 


-4757 


8 59 


90 9 


28 


6 1 x4 


in 


25 


LllJ i O J J / O 






12 81 


30 1 


42 


7 2x6 2 




3 






— M-oU / 


8 59 


3 6 


30 


problem 




ft 9S 
U.ZJ 


Hn iA^'^7A 

11 iJ iOJJ /o 






1 1 85 


7 3 


39 


5 0x3 7 


_7 


31 








12.81 


13.8 


0.43 


5.1 X 3.4 


-12 


0.33 




16342- 


-3814 


11.85 


7.7 


0.83 


4.3x4.2 


79 


0.30 


HTl lfi'^^7fi 






12 81 


1 R 1 

lo. 1 




J.U A J.'+ 




ft '^■^ 








R '^0 


S 9 


V.J J 


UlUCCtUIVCU 




ft '^7 


Hn 1 ^9QRft 






1 1 85 


8 6 


36 


unre solved 




40 








12 81 


10 9 


41 


1 in v^^cr^l \^^^H 

LllliCaUl VCU 




40 




16594- 


-4656 


8.59 


16.6? 


1.73 


4.9x3.9 


84 


0.33 


HD 124294 






11.85 


46.0 


1.56 


5.9x4.5 


83 


0.30 








12.81 


46.0 


1.65 


5.2x4.2 


82 


0.32 




17028- 


-1004 


8.59 


44.7 


0.33 


unresolved 




0.33 


HD 159187 






11.85 


48.4 


0.36 


unresolved 




0.35 








12.81 


56.9 


0.38 


unresolved 




0.37 


HD 155066 


17047- 


-5650 


11.30 


155.2 


0.62 


5.6x4.6 


8 


0.40 


EtaSgr 






18.30 


179.3 


1.10 


4.7x4.1 


10 


0.57 




17088- 


-4221 


8.59 


15.0 


0.31 


unresolved 




0.30 








11.85 


27.0 


0.41 


unresolved 




0.36 








12.81 


59.1 


0.41 


unresolved 




0.36 




17106- 


-3046 


11.85 


2.9 


0.51 


3.9x3.9 


N/A 


0.33 


HD 157236 






12.81 


3.7 


0.56 


4.2x3.7 


N/A 


0.35 
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Table A5. Observed fluxes and sizes of objects. 



171 Sft— "^994 


R SO 


1 R 


50 


J. / X J.J 


-JO 


VJ. JZ 


Mr» 1 S0411 
nu ijytjj 




11 85 


50 3 


58 


4 2x36 


-58 


U. JM- 






12 81 


81 


56 


4 1x36 


-62 


38 




1 7 1 '1007 


8 59 


25 S 


1 23 


J .O X J .o 


N/A 


25 


VWi lr^ll7^i 
n u lojj/o 




1 1 85 


892 


1 53 


5 9x5 8 


N/A 


30 






12 81 


Qin 


1 '^9 


O.U X J.O 




U.J J 




179'^^_A'^^n 

1 1 Z,JJ — M-jJU 


1 1 RS 

1 l.OJ 


10 4 


n 90 

U.Z7 


UlllCaUiVCU 




U. JU 


Wn lfill7fi 

nu IDJJ /D 




12.81 


10.5 


0.33 


11 n tv* c r*l 
UlllCaUlVCU 




0.33 








R 

O.D 


n 9*^ 


n tl 1**^ o j^l A 
UlllCaUiVCU 




24 


tm 194904 
nu iztz^M- 




11.85 


7.8 


0.29 


1 invf^c ol 

LllllChUl VCli 




0.30 






12.81 


8.6 


31 


Lllll ChUl V CU. 




32 






1 1 RS 


2 2 


47 


unrGsolvGd 




32 


im lfilR09 
n_u iDio"z 




12 81 


2.9 


49 


Ulli CSiJl V cu 




35 




1 7^ 1 1 _lQ9d 


8 59 


3 9 


1 1 '\ 
i . i J 


3 0x2 8 


OA 


24 


L-in i^;ii7^; 

nu loj J /D 




11.85 


16.8 


1.30 


5.5x5.1 


-92 


0.30 






12.81 


19.1 


1.33 


R v'^ 6 

J.O A J. U 


-88 


0.33 






8.59 


7.6 


0.57 


4.1 x3. 5 


-42 


0.34 


HD 1 SQRRl 

1 1 L/ U 7 O O 1 




11.85 


17.3 


0.48 


3.9x3.1 


-41 


0.36 






12.81 


30.5 


0.52 


4.2x3.3 


-41 


0.38 




17441 —941 1 

1 / 'I'll ZiT-l 1 


8.59 


12.1 


0.71 


3.7x3.5 


16 


0.58 


1 1 L/ 1 7U JZ 1 




11.85 


39.5 


0.76 


4 2x3 9 


40 


30 






12.81 


48.1 


66 


4 0x3 6 


21 


33 




17Slfi— 9S9S 


8 59 


46.6 


25 


UIll CaUi V CU 




0.24 


HTl lfill7fi 
n L* lujj/u 




11.85 


42.0 


0.29 


UlllCaUlVCU 




0.30 






12.81 


42.0 


0.33 


lint* Acr*l 
UlllCaUlVCU 




0.33 




17S'^n— '^'^48 

1 1 JD\J — jJH-O 


8.59 


17.2 


0.20 


11 n f A c r*l 
UlllCaUlVCU 




0.22 


HT) 161176 




11.85 


17.0 


0.30 


iiiitv*cr*l v**H 
UlllCaUlVCU 




0.31 






19 Rl 


14 


U.J J 


Ulll c a Ui VCU 




U. JZ 




1 7'^'^4-i-9fift'^ 


R '^Q 


RS 4 


n "^4 

U. Jf 


UlllCaUlVCU 




U. JJ 


161001 

nu 10J77J 




1 1.85 


87 2 


37 


Lllll ChUl V CU. 




0.42 






12 81 


77 3 


38 


unrGsolvGd 




39 




1 s^4'^ 9 1 1 ^1 


12 81 


1 s 


36 


unrGsolvGd 




32 


un 1 741R7 
riLJ 1 / H-Jo / 


10071 1797 


R '^Q 


1 1 7 


n ^4 

U. Jt 


unrG s 1 vGd 




U.J J 


nu 10 /UJD 




1 1 R^ 

1 i.oJ 


22 2 


n ■^R 

U.JO 


unTG solved 




U. JJ 






12 81 


41 S 


n '^R 

U.JO 


UlllCaUlVCU 




n '^R 

U.Jo 




1 RftQ'^-i-97ft4 


R 


1 R R 

10. 


n "^0 

U. J7 


Ulll c a Ul V CU 




UJ J 


HTi 160414 

nu 1074-14- 




1 1 RS 

1 l.oJ 


^R 7 
jO. / 


41 


n fl o d^l A 7*i/i 
Ulll c a Ul V CU 




U. JJ 






12 81 


90 n 


n '^0 

U. J7 


1 1 11 ffi O J^l A 7fiH 

UlllCaUlVCU 




41 




1 Rl 9'?-i-0^1 1 


R '^Q 


7 '^ 


n '^9 

U. JZ 


unrGsolvGd 




94 


trn 161176 
nu IDJJ /D 




1 1 85 


R 

0.7 


30 


unrGsolvGd 




30 






12 81 


8 4 


31 


unrGsolvGd 




33 




J.O iOJ — 1*4 JO 


8 59 


7 2 


34 


unrGsolvGd 




23 


HD 1 61176 
nu lOJJ / 




1 1 RS 


1 7 


17 
U.J / 


unrGsolvGd 




10 
U. JU 






12 81 


'^7 n 


42 


UlllCaUlVCU 




n 19 

U. JZ 






8.59 


9.3 


0.24 


1 1 n tv* c r*l \7aH 
UlllCaUlVCU 




0.24 


HT) 161176 
nu lujj/u 




1 1 RS 

1 l.oJ 


Q 


n '^1 

U. Jl 


UlllCaUlVCU 




fi 11 

U. Jl 






12.81 


19.7 


0.34 


iitiff*cr*l \7f*H 
UlllCaUlVCU 




0.33 




1 Rl R4— 1 "^09 


R SO 


228 8 


31 


4 0x3 5 


N/A 


n 9R 

u.zo 


Wr» 161 R09 
nu 1D107Z 




1 1 85 


292 1 


U.U7 


4x02 


N/A 


n 19 

U. JZ 






12 81 


'^4s 


07 

u.u / 


1 2x0 8 


N/A 


33 




1 SI S4_l A9'l 


8 59 


1 7 


41 


U-Ill CaUl V CU 




28 


HD 1 6R41 S 

IIU IUOt^IJ 




1 1 85 


U.J 


52 


unrG s 1 VGd 




n 1 1 

U.J i 




1 R97fS— 14'^1 

1 OZ. / U — It- J 1 


8.59 


4.4 


0.51 


2.5x2.4 


N/A 


0.48 


Hn 1 R 1 4 1 n 

n.u J. 1 1 u 




11.85 


18.9 


0.51 


2.7x2.6 


N/A 


0.50 






12.81 


22.3 


0.51 


2.5x2.4 


N/A 


0.52 






8.59 


4.5 


0.37 


1.6x1.5 


8 


0.24 


HD 196321 




11.85 


11.9 


0.48 


3.5x2.6 


9 


0.30 






12.81 


\1A 


0.45 


2.3x2.0 


9 


0.32 




18286-0959 


8.59 


27.0 


0.30 


unrGsolvGd 




0.23 


HD 163376 




11.85 


37.0 


0.31 


unrGsolvGd 




0.30 






12.81 


62.3 


0.35 


unrGsolvGd 




0.32 




18450-0148 


11.85 


21.4 


0.44 


4.3x4.1 


44 


0.31 


HD 161096 




12.81 


31.1 


0.49 


3.7x3.3 


32 


0.32 




18460-0151 


8.59 


9.2 


0.24 


unresolved 




0.24 


HD 161096 




11.85 


16.7 


0.31 


unresolved 




0.31 






12.81 


24.6 


0.28 


unresolved 




0.33 





A mid-infrared imaging catalogue of post-AGB stars 25 



Table A6. Observed fluxes and sizes of objects. 



17U1U — Z.JJ\J 


8.59 


8.9 


0.39 


2. Ox 1.9 


N/A 


0.23 


n 1 f 170v/^0 




1 1 

i 1 .o J 


1 1 R 


"\Q 


9 Q V 9 9 
Z.o X Z.Z 


M/ A 


^0 
yJ.JV 






12 81 


1 9 R 


'\Q 
yj.jy 


2 2x16 


N/A 


^^9 






8 59 


Q9 S 


'^4 


unrGsolvcd 




'^9 

U. JZ 






11 85 


120 


'^S 
V.J J 


unrGsolvGd 




"^d 

U. 






12 81 


97R Q 

Z / 0.7 


'^'^ 

V/. J J 


uiirc s olvcd 




"^4 

U. 






O. J7 


25 2 


9fi 


UlllCaUiVCU 




9'^ 


nu 1 /f JO / 




11.85 


27.3 


0.29 


UlllCaUlVCU 




0.29 






12 81 


22 8 


'^'^ 
v. J J 


UlUCaUiVCU 




'^9 

U. JZ 




19126— 070S 


8.59 


644.4 


0.79 


nnrpQnl vpH ( Qntiirntpri^ 




0.23 


HD 174387 




1 1 85 


744 3 


64 


unresolved (^sstursted) 




30 






12 81 


810 6 


51 


1 1 nvpcol a7pH f Q.cttn'fctft^ii 1 
LllllCftUlVCU (^ad-lUlaLCU^ 




32 






8 59 


2 7 


97 


4 0x37 


N/A 


26 


Hn 1 7R1 ^1 
n L/ 1 / o i J i 




11 85 


17 1 


0.25 


5.2x4.9 


N/A 


32 






12.81 


1.7 


0.40 


5.2x5.1 


N/A 


0.33 






8.59 


47.8 


0.24 


UllLCaUlVCU 




0.23 


TTn lfi^'^7fi 
n iujj/u 




11.85 


34.4 


0.33 


UlllCaUlVCU 




0.30 






12.81 


28.8 


0.32 


n n t-p c nl vf*H 
uiii&a\ji vcu 




0.32 




lQn4+91'^l 


11.85 


3.9 


0.34 


Ulll Ca Kjl V CU 




0.30 


Hf) 1 Qfi'^9 1 

1 1 L/ 1 7vJ JZ 1 




12.81 


6.2 


0.37 


UlllCaUlVCU 




0.33 




171 / J — UOU / 


8.59 


309.3 


0.54 


n tiTP4j r*l a/pH f 4j ^-iti iT^i Ipri 1 

LllllChUl VCli l^hilLU-l ellCU ) 




0.23 


wr> ifi'^'^7fi 




11 85 


295 9 


42 


1 1 nvpcol a/pH i c iiti iTQfpri 1 
UlllChUl VCU. I^LtdlU.laLV'U^ 




30 






12 81 


298 


34 


1 inrpcr^l a/pH 
Ulll caul V CU 




34 




1Q1 Q9-t-0Q99 

171 7Z,T'J7Z.Zj 


8.59 


150 4 


0.38 


UlllCaUlVCU 




0.31 


i-rr> 1 8^^699 




11.85 


181.9 


0.37 


Ulll CaUl V CU 




0.34 






12.81 


159.9 


0.38 


UlllCaUlVCU 




0.37 




17.^ 1 ' 1 1 1 1 U 


8.59 


611.6 


0.51 


3.3x3.2 


N/A 


0.31 


HD 1S'^4'^Q 

n L/ 10JH-J7 




11.85 


1655.1 


0.52 


Ry ^ fi 


N/A 


0.33 






12.81 


1099.0 


0.54 


4.0x3.7 


N/A 


0.36 




1 Q'^97-i-'^n91 


R 80 

O.OW 
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Table A7. Observed fluxes and sizes of objects. 
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0.24 
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Table A8. Morphologies of the resolved targets, dust properties (C=carbon-rich, 0=oxygen-rich, C/0= dual dust chemistry) 



IRAS name 


Other names 


MIR morpho 


C/0 


type 


IRAS 06176-1036 


Red Rectangle 


Core/Bipolar 


C/O 


PPN 


IRAS 07134+1005 




Elliptical 


C 


PPN 


IRAS 07399-1435 


OH 231.8+4.2 


Core/Bipolar 


O 


PPN 


IRAS 10197-5750 


Roberts 22 


Core/Multipolar 


C/O 


PPN 


IRAS 10215-5916 


AFGL4106 


Detached shell 


C/O 


PRSG 


IRAS 12405-6219 




Asymmetrical 




HH 


IRAS 14562-5406 


Hen 2-113 


Tore/elliptical 


C/O 


PN 


IRAS 15103-5754 


GLMP 405 


Core/bipolar 


O 


WE 


IRAS 15445-5449 




Dark Lane/Bipolar 





WE 


IRAS 15553-5230 


GLMP 440 


Marginally resolved 




PPN 


IRAS 16279-4757 




Core/Multipolar 


C/O 


PAGB 


IRAS 16333-4807 




Core/Multipolar 


O 


WE 


IRAS 16342-3814 


Water foutain nebula 


Dark Lane/Bipolar 





WF 


IRAS 16594-4656 


Water Lily nebula 


Core/Bipolar 


c 


PPN 


IRAS 17047-5650 


CPD-56°8032 


Core/Bipolar 


C/O 


PN 


IRAS 17106-3046 




Marginally resolved 





PPN 


IRAS 17150-3224 


Cotton candy nebula 


Core/Bipolar 





PPN 


IRAS 17163-3907 


Hen 3-1379 


Detached shell/Spherical 





PRSG 


IRAS 17311-4924 


LSE 76 


Core/Bipolar 


c 


PPN 


IRAS 17347-3139 


GLMP 591 


Core/Multipolar 





PN 


IRAS 17441-2411 


Silkworm nebula 


Core/Multipolar 





PPN 


IRAS 18184-1302 


MWC 922 


Square 




Be 


IRAS 18276-1431 


V* V445 Set 


Marginally resolved 





PPN 


IRAS 18450-0148 


W43A 


Core/Bipolar 





WF 


IRAS 19016-2330 




Marginally resolved 




PPN 


IRAS 19114+0002 


AFGL2343 


Detached shell 


o 


MES 


IRAS 19244+1115 


IRC +10420 


Core/extended 


o 


MES 


IRAS 19327+3024 


BD+30°3639 


Elliptical 




PN 


IRAS 19374+2359 




Detached shell 


o 


PPN 


IRAS 19386+0155 


V1648 Aql 


Core/extended 




PPN 


IRAS 19454+2920 




Core/Extended 


c 


PPN 


IRAS 19500-1709 


V5112 Sgr 


Detashed Shell, no central star 


c 


PPN 


IRAS 20043+2653 


GLMP 972 


Core/Extended 




PPN 


IRAS 21282+5050 




Toroidal 


c 


PN 
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Figure Bl. Michelle/Gemini North imnages of IRAS 06176 (The Red Rectangle). North is up and East left. 
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Figure B2. Visir images of IRAS 07134 (HD 56126). 
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Figure B3. Michelle/Gemini North imnages of IRAS 07134 (HD 56126). 
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Figure B4. Michelle/Gemini North imnages of IRAS 07399 (OH 231.8+4.2). 
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Figure BS. Visir images of IRAS IRAS 10197 (Roberts 22). 
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Figure B7. Visir burst mode images of IRAS 15103 
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Figure B12. Visir burst mode images of IRAS 16594 (The Water Lily nebula). 
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Figure B13. Visir burst mode images of IRAS 17106 
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Figure B14. Visir burst mode images of IRAS 17150 
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Figure B16. Visir burst mode images of IRAS 17311 
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Figure B17. Visir burst mode images of IRAS 17441. 
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Figure B18. Visir burst mode images of IRAS 18276. 
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Figure B20. Visir burst mode images of IRAS 19016. 
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Figure B21. Visir images of IRAS 19347. 
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Figure B22. Visir burst mode images of IRAS 19386. 
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Figure B23. Visir burst mode images of IRAS 10197 
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Figure B24. Visir images of IRAS 19500. 
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Figure B25. Visir burst mode images of IRAS 20043. 
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Figure B27. Visir burst mode images of IRAS 16333 
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Figure B29. Visir images of IRAS 17347 



56 E. Lagadec et al. 




A mid-infrared imaging catalogue of post-AGB stars 





58 E. Lagadec et al. 




A mid-infrared imaging catalogue of post-AGB stars 





HD L 63376 

# 


• 




IRAS 17163-3907 












!• 


S.59 niicroTi& 


;• 

1 L85 microns 


12. SI microns 



Figure B33. Visir burst mode images of IRAS 17163. 
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Figure B34. Visir images of IRAS 19114. 
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Figure B35. Visir burst mode images of IRAS 19244 (IRC+10420). 
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Figure B36. Visir burst mode images of IRAS 12405 
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Figure B37. Visir images of IRAS 18184 (The red Square nebula). 



